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ICHNOGRAPHS 


FROM THE 


CONNECTICUT-RIVER SANDSTONE. 


BY 


JAMES DEANE, M.D. 


JUST PUBLISHED 
BY LITTLE, BROWN, & CO., BOSTON. 


4to. Price, $5. 
HIS work consists of a series of forty-six Plates, con- 
taining about eighty figures, of the Fossil Footprints 
found on the Sandstone of the Connecticut River, — prepared 
under the-direction of the late Dr. James DEANE, of Green- 
field, who for many years, until his death, was almost con- 


stantly engaged in their investigation. Nine of the plates are | 
photographs, and the remainder are very.beautifully executed | 


on stone; and, rivalling as they do the actual specimens, they 
will be of great use to those pursuing scientific investigations 


in this direction; or, at least, they will furnish a beautiful | 


table book, to excite an interest in the community in the 
marvels of nature. Zi 

A Memoir of the Footprints and other impressions, written 
by Dr. Deane, is given, together with a particular description 
of each plate, and a Biographical Notice of the Author, — the 
whole being comprised in an elegant quarto volume. 

The, work was gb for publication by THomas T. 
BouveE, Esq., Dr. H. I. Bowprren, and Dr. A. A. Gounp. 


Only 300 copies of this work are printed, most of which 


are already subscribed for. 


THE MATHEMATICAL MONTHLY. 


The excellent notices which the Monthly continues to receive 
from both sides of the Atlantic must be a source of great encourage- 
ment to all its friends. The Lady’s and Gentleman’s Diary tor 
1861, edited by the eminent mathematician, PROF. W, S. B. WOOL- 
HOUSE, contains the following : — 

*©This American periodical, which has now completed its sec- 
ond volume, continues to be most ably conducted, and is well sup- 
plied by talented correspondents. Besides numerous mathematical 
questions and solutions, it comprises original papers of considerable 
variety and sterling interest, and its publication must contribute 
largely to the diffusion and advancement of mathematical science.” 


A recent number of the Boston Daily Transcript gives the follow- 
ing item :— 

“ AMERICAN LITERATURE ABROAD. — Fourteen columns of 
the last Atheneum are devoted to two American authors, — Motley 
and Emerson. That paper, which rarely commends anything from 
this side of the Atlantic, gives ‘The Mathematical Monthly ’ the 
following first-rate notice. ‘That magazine is published at Cam- 
bridge, and edited by Mr. J.D Runkle : — 

‘¢* This is a collection of simple things for comparative elemen- 
tary students. Our English mathematical journals are very lofty, 
and the beginner has no partinthem. This American journal is 
full of pleasing elementary matter, and contains some things worthy 
the attention of the finished mathematician. We should like to see 
the same sort of thing in England ; but where are we to find the 
| editor? He must be of high knowledge and elementary turn com- 
bined, with firmness enough to keep his journal down to the intel- 
ligible point by refusal of contributions of too lofty a character, and 
skill enough to keep it up to the interesting point by selecting from 
| the loads of lower learning with which he would be inundated.’ ” 
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ON THE DIOPHANTINE ANALYSIS. 


By Rey. A. D. WHEELER, D. D., Brunswick, Maine. 


DEFINITIONS. 

1. Even numbers are those which are divisible by 2 without a 
remainder, and which may be represented by the general expres- 
sions 2 x, 2 2’, Ke. 

2. Odd numbers are those which, being divided by 2, leave the 
remainder 1. They may be represented by the general expressions 
24+1, 22+-1, &e. 

PROPOSITIONS. 

I. The sum or difference of any two even, or of any two odd, 

numbers, is even. 


Proof. — The expressions 27 -+- 22’, 2z4— 27, 


(24+1)+ 2¢7+4+1)= 22+ 274+ 2, 
and (24+ 1) — (22 +1) = 24— 27’, are all divisible by 2 with- 
out a remainder. (Def. 1.) 
Il. The product of two even numbers, or of an odd number by 
an even, is even; but the product of two odd numbers is odd. 


Proof. — The expressions 27.22’,(2%-+1).2~2’ are each divis- 


ible by 2 without a remainder ; but not the expression 


2¢+1).2¢74+1)=4¢7+27427+1. 
(Def. 1 and 2.) 
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Cor. 1.— The square of an even number is even, and divisible by 
4; and the square of an odd number is odd, and divisible by 4 if 1 be 
subtracted. All possible squares are therefore contained in one or 
the other of these two expressions, viz. 47, or 44-4 1. 

Cor. 2. — Hence every number which is the sum of two squares is 
contained in one or another of the following expressions, viz. 42, 
4z4+1, or 424+ 2. 

Cor. 3.— Therefore neither a square nor the sum of two squares 
is ever contained in the expression 4 x + 3. 

Cor. 4. — Since the expressions 42, 4%-++- 1, 4a -4 2, and 42+-3 
comprehend all possible numbers, and since the expressions 4z and 
4x-+2 are both even, while the expression 4% -+ 3 can never be 
the sum of two squares, it follows that every odd number which is 
the sum of two squares must be contained in the expression 4 #-+-1. 

Ill. If one odd number be divided by another, the quotient will 
be odd; but if an even number be divided by an odd, the quotient 


will be even; and if it be divided by an even number, the quotient 
may be even or odd. No odd number can be divided by an even. 


Proof. — The product of the divisor and quotient must equal the 


dividend, and this is impossible upon any other suppositions than 
those which have been made. (Prop. IL.) 

IV. If any number whatever be added to its square the sum will 
be even. 

Proof.— In the expression 2?-+ 2, if x be even, 2 will also be 
even (Prop. II.); and therefore, by Prop. I., their sum will be even. 
If x be odd, then by the same propositions its square will be odd, 
and the sum of these two odd numbers will be even. 


Cor. — If 1 be subtracted from any odd square, the remainder is 


divisible by 8. For 


(Qatlf=4(?+2)+1=427)4+1=82r41. 





— 


V. All numbers consisting of three or more even squares are 
comprised in the expression 4 z. 


Proof. — As all even squares are of the form 427, 42°", 42’", Ke., 
their sum will be of the form 4 (zx? +- 2? +- 2” + &.) =42. (Prop. 
IL. Cor. 1.) 


VI. All numbers consisting of three odd squares are comprised 


in the expression 82+ 3; of four odd squares, in the expression 
8x -- 4, and so on. 

Proof. — As all odd squares are of the form 82’ + 1 (Prop. IV. 
Cor.), the sum of any three of those squares will be 


(84 +1) + (82" +1) + (82” +1) = 8243; 


the sum of any four will be 
(8a + 1)+ (82”+1)+4+ (82% + 1) + (827° +1) =824 4. 


And so we may proceed for any larger number. 

VII. The product of any two squares is a square, and likewise 
their quotient. The same thing is also true of the product or quo- 
tient of any even powers. 

Proof. — 2. 2” = (a2); z = (= .. Also 2”. 2/™ = (2° oY, 


, rg 
and . . y 
be . gin n r 


VIIl. Any power of a quantity whose index is composed of two 
factors may be regarded as a quantity raised to a power denoted by 
either factor. 

Proof. — 2" = (a) = (a")". Thus 2 = 2? is both a square 
and a cube. 

IX. Let a, b,c, d represent integral numbers in geometrical pro- 
portion ; and let a and d be prime to each other, and a<c, and by 
consequence ¢<d. Then will ¢ be a multiple of a, and d a multiple 
of 3. 


Proof. — Because the numbers are proportional, we have ad = bc, 
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and d = - = an integer. But a will not divide 4, being prime to 
it; therefore it must divide ¢ (Ind. Anal.). For similar reasons } 
must divide d. In other words, c and d are respectively multiples of 
a and b, according to the proposition. 


Cor. — By reducing ¢ and d to their lowest terms, we shall have 
a=e and 6=d. 


X. If each of two quantities, A and #, is the sum of two squares, 
their product, A.B, will be the sum of two squares in two different 
ways. 

Proof. — Let A=@+, and B=¢ + da’; then their product 
will be 

A.B= (@+2)(?+ d’) =(ac+ bdP+(ad—dcy. (1) 
and A.B=(a@-+0)(¢?-+d’*) =(ac—bdfP4+(ad+bey. (2) 


Discussion. 


1. If a= 0, both forms are reduced to one, viz. A. B=(bdP=(be/. 
2. If a= db, both forms are reduced to one; that is, 


A. B= (ac+adyP+(ad—acf =a (e+ dP+ (d—cY. 


3. If ae, we have the two forms, A.B = (a+ bd?-+-(ad—ab/’, 
and A. B= (a@—déd) + (ad-+ aby. 

4. If ae and )=d, equation (1) becomes identical, and equa- 
tion (2) assumes the useful and well-known form 


(?+ PP = (?@—PY+407P; (3) 
that is, a square equal to the sum of two squares. 


5. If a=b and e=—d, both forms become identical. 


6. If a=1 and =1, we have 


A.B=2(2+ a") =(e+d? + (d—e}; 


whence it appears that if any number is the sum of two squares, 
the same is true of the double of that number. 
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7. If ? +2 = &+ d*, while the values of a, b, c, d are all differ- 


ent, equations (1) and (2) become the following, viz. : — 
? 1 >? 


A.B=(@+) = (ac+bd¥ + (ad—Ddey, (4) 
and A.B=(?+¥ = (ac—ddP + (ad+be); (5) 


that is, a square number which may be resolved into the sum of two 
squares in two different ways. 


8. If @ + d?=1, we have, in the same manner, 
A.B=A=¢+8H= (ac+ bdyP + (ad—dcf¥, (6) 
and A=@+h = (ac—bdyP + (ad+dbcf; (7) 


that is, a number composed of the sum of two squares in three dif- 
ferent ways. 

XI. If A and B contain each the difference of two squares, their 
product will contain the difference of two squares in two different 
ways. 

Proof. — Let A = & —#, and B= & — ad’; then 


A.B = (a—#)(e — d’?) = (ace+ bd? —(ad—decy, (8) 
and =A. B= (a?—/#?)(e —d*) = (ac—bdP—(ad+dcy. (9) 


Remark. —The discussion of this proposition is similar to that of 
the preceding, and the results are also similar, having reference to 
the change of signs. The most important of them are the follow- 
ing : — 

A. B=A=(e#—PP=(?4+ PP — 40 BP, (10) 
and A.B=(@—PYP = (ac+ bd) — (ad F bey. (11) 


XII. If each of the quantities A and B is equal to the sum of 
two squares, their quotient will also contain the sum of two squares 
in two different ways. 


Proof. — Let A= a+, and B=e-+d’; then ‘= ae 


Multiplying numerator and denominator by ¢ + d*, we obtain the 
formule, 
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A _ (@+P)(C+d*) __ (ae-+bd)*+ (ad—be)* _ (ae-+bd)? (ad—be)? 


RB — (c? + d?)? —— (c? + d*)? =, (ec + d?)? (c? ++ d*)? ? 
and 

A ~ (a°+-0?)(c?+-d?) __ (ac —bd)*?+- (ad+ be)? __ ee a (ad+ be)? 
B (c? + d?)? — (c? + d?)? =" (c? + d?)? (2+ d®)?? 


in accordance with Propositions XII. and VIL. 

XII. No number comprising the sum of two squares, multiplied 
by another which is not the sum of two squares, will give a product 
consisting of the sum of two squares. 

Proof. — Let P be a number which is not the sum of two squares ; 
then P (c+ d’) will not be. For, if it be possible, let 


P(@+d)\)=@+FP. 
Then, dividing, we have, by the last proposition, P = ee = the 
e+e 
sum of two squares, which is absurd. 

XIV. No number which is the sum of two squares, divided by 
another not the sum of two squares, will give a quotient consisting 
of the sum of two squares. 

Proof. — Let mas “=2+a@; then @+2 = P(e+d?), which 
has just been shown to be impossible. 

XV. When P and Q are prime to each other, and neither of them 
is the sum of two squares, then their product, P . Q, cannot be the 
sum of two squares. 

Proof. — Let Q=2-+y, then P.Q=>P2x+tPy. Now Px 
van be a square only when z= m’ P*'*', and Py can be a square 


only when y = x P*"**, But in this case we shall have 
Q@=e+y= m? Pett 4. 4? PP, 
an expression which is divisible by P; and therefore P and Q are 


not prime to each other, which is contrary to the supposition. 
XVI. When P and Q have a common factor, and P. Q is the sum 














of two squares, their product will contain, first, the square of that 
factor, and, secondly, another factor which is the sum of two squares. 

Proof. — Let P=mP’ and Q=mQ; then PQ=wP’ 7. 
Now lett PY =@+P; PPUC=mn'e +n? = the sum of two 
squares. Again, suppose that P’Q’ is not the sum of two squares, 
and let PY =a@-+un; then 7? PO = nw? a+’ xn, which is not 
the sum of two squares. 

Cor. — As the expression 42 -+ 3 does not contain the sum of two 
squares (Prop. II. Cor. 3), and therefore cannot divide the quantity 
a’ +b? (Prop. XIV.), it follows that, if it be contained in the product 
PQ at all, it can only be as the factor represented by m. Conse- 
quently, every number consisting of the sum of two squares that 
are prime to each other must itself be a prime, or the product of 
prime factors, each of which is the sum of two squares. 

And hence no number can be the sum of two squares if it is di- 
visible by another which is neither a square nor the sum of two 
squares, and if it contains, as a factor, no even power of the divisor. 

XVI. The expression 42 -+- 1 may always be represented as the 
product of the following prime factors, in which any of the variables 
may become 0, viz. : — 

lL. (4a +1)(42"+1)(42” + 1), &., indefinitely. 

2. (4a%-+ 3)(42°+ 1) &c., indefinitely, the number of factors 
being even. 

3. The product of the two preceding. 

Proof. — If the multiplication, as indicated, be actually performed, 
the respective products will be found to be of the same form as the 
original expression, that is, 42+ 1. 

XVUI. All prime numbers of the form 4 2-+- 1 consist of the sum 
of two squares. 

Proof. — 1. The sum of two even squares is even, and therefore 
cannot be prime, or of the form 4z-+-1. The same is true of two 


odd squares. 
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2. No number which is the sum of an odd and an even square is 
contained in the expression (4 2” +- 3) (42°-+-3), &. (Prop. II. Cor. 
3, and Prop. XIII) 

3. The product (42’+-1)(42”++-1)(47””-++1), &e. x (42"-++-3) (42°33), 
&e., contains no factor which is not to be found in the expressions 1 
and 2 of the preceding proposition. Therefore, 

4. All numbers containing the sum of an odd and an even square 
that are prime to each other, must be comprised in the expression 
(42°+1)(42”-+1)(42”+ 1) &. But if there is any one of those 
factors, however large the number, which is not the sum of two 
squares, then, by Prop. XVI. and the corollary, it is manifest that 
the product cannot be ; and thus we arrive at the absurd conclusion, 
that no number whatever can be the sum of an odd and of an even 
square. The truth of the proposition is therefore established. 

XIX. No number that contains the sum of two squares in two 
different ways can be a prime number. 


Proof. — Let N = n’? + p? = wv? + ¢; then we have 


m—v=P—p, or m+unigtp:q—pim—n. 


Again, let us put 


m = ac + bd, p=ad— be, 
n = ac — bd, q=ad- be. 
Then m—+n= 2ae, q+ p= 2ad, 
m—n = 2bd, g—p=2be. 


Whence we have the proportions, 


m+tnig—+p::qae:2ad::e:d, 
and gqtp:m—n::2ad:2bd::a:b. 


Now m +2”, g + p, m—n, are manifestly integers, since m, n, 9, p 
are integers (Ind. Anal.); and reducing them to their lowest terms, 


we obtain integral values for a, b, ce, d. (Prop. TX.) 
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Substituting now, for m, n, p, q, their equivalents, ae + bd, ac — bd, 
ad — be, ad + be, and reversing the process in Prop. X., we have 
N= vn? p= f = (ae bd) (ad be P=(a+/)(?+d?) = the 
product of two integral factors. Therefore NV is not prime. 

Cor.— Therefore no prime number of the form 4z-+ 1 can be 
the sum of two squares in more than one way. 

XX. Let there be an indefinite number of prime factors of the 
form 4z-+-1, as (42’+-1),(42”-+-1),(42”-+1), &c.; and let x rep- 
resent the number of these factors contained in any given number, 
NV. Then will 2” denote the number of different ways in which V 
may be resolved into the sum of two squares in the manner already 
indicated. 

Proof.— Since 42° -+4+-1>¢-+ FP, and 42°4+1>-+ d’, their 
product (4 a+ 1)(42°+1)=>(¢#+ /)(@+d’) =the sum of 
two squares in two different ways, according to Prop. X. 

Let us represent these sets of squares by m?-+ 1? = p?+-¢. Mul- 
tiplying now by 42” -+1=> ¢-+-/’, we have 


(4¢°+1)(42"4+1)(42" 4-1) =(€4+ %) (F4+@)(@+/*) = 
(n? + 10) (@ +f?) = P+? >? +, 
and (P+ f/f) (@4/) =?’4+e/7=7+/. 


Thus the product of three of those factors may be resolved into the 


lI Il 


sum of two squares in four different ways. If we introduce another 


factor, as 4a%-+1=— 9¢°+ 7’, the product 
(42'-1) (4-1) (4a”-4-1) (401) = (80) (2-4.0)(24 7) (PH) 


would give us, in the same manner, the sum of two squares in eight 

different ways. Introducing another factor still, and proceeding as 

before, we should obtain a number which could be resolved into two 

squares in sixteen different ways; and so on as far as we please. 
Thus we have a geometrical progression whose first term is 1, 

ratio 2, and the number of terms x. The xzth term is therefore 2”~. 
VOL. II. 45 
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Remark. — This, however, does not give the whole number of 
resolutions of which a number may be susceptible, but only those 
of a particular form. Other forms may be obtained by the simple 
multiplication of expressions denoting squares. Thus, if (@+0)=N?, 
then not only does (a? + 0°? = (a — #)? + 4070? (Prop. X. 4), but 
we have also 


(?+P P= (+2) (@+-2)=a’ (7?+)+ BP (a+ b*) — 2 N?+ BPN. 
It is only by combining both forms that the whole number of solu- 
tions can be found. 

XXI. If a number consist of the sum of three squares, the square 


of that number will consist of three squares in three different ways. 
Proof. — Let a@ + #% + ¢ be the number; then 


(?@+P+¢% => (#@—P—P+407P+4+ 402, 
= (—¢#+P—f+4¢07P+4P 2, 
= (—@—P+fP4+4027°+4P 2, 
as may be shown by the development. 
XXII. In general, if a number is the sum of ” squares, the square 
of that number will also be the sum of x squares in v different ways. 


Proof. — Let a?4-b’?+-?+-d?+ &e. to n terms be the number; then 


(a? +- 0? +- c? +- d? + &ec. to n terms)? 
= (a?— ?—c?—d?— &e. to n terms)?-+- 4a?b?+- 4a?c?-+- 4a? d?-+- &e. to n terms, 


as may be shown in the same manner; and the other forms may be 
exhibited by merely changing the signs as above. 

Remark. — This includes, of course, the case of two squares, or the 
formula (a* + 0*)? = (a? — b*) + 40° 0’, as found by Proposition X. 
It is therefore of the utmost generality. 


PROBLEMS. 


1. To find two square numbers whose sum shall be a square. 


Formula. (@ + PF =(@—W)+4e0. (Prop. X. 4.) 
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Rule. — Take any two square numbers whatever, and add, sub- 
tract, and multiply them. Then the sum and difference will be the 


roots of two of the squares, and four times the product will be the 
other square. 
Another Formula. 


{a(x 24)+ 20°}? = }a(a7+ 2a){?+ fax+(ax+2a°)\*; 


or, making z = 1, 
{x (e+ 2)-+2\? = fa(o42)]* + Jo+(e+2){% 


Rule. — Take any two numbers whose difference is 2. Their sum 
will be the root of one square, their product that of another, and’ 
2 added to the product will give the root of the third. 

This is merely a particular form of the preceding, and is deducible 


from it. 


2. To find two square numbers whose difference shall be a 


square. 
Formula, (@& —PP= (e+ BW) — 4a’ BP? (Prop. XI, (10)), 


in which a and b may be taken at pleasure. 

This is the same with the one above, one of the terms being trans- 
ferred to the other member. 

3. To find two squares having a given difference. 

Let a? — =f’, f and /’ being any two factors of the given 
difference whatever. Put a+ b= /f, and a—b=—/’; then, adding, 
subtracting, and dividing by 2, we obtain a =< ts 4 and b =f ; 
and these values of a and b will satisfy the conditions ; for we shall 
have 


(a4)(a—b) = @—P = (LL LS) (AL _ SS) ary 


Remark. — If the difference be an odd number, its factors must be 
odd, and consequently their sum or difference will be even. In any 
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odd number, one factor may be unity, and the other the number 
itself. Thus every odd number is the difference of two integral 
squares. 

4. To find two squares whose sum shall be unity. 

Divide both members of the equation (a?+-b?)? = (a@@— BP + 40h" 
by (a+ 0’), and we shall have 1 = oe -+- aa ; and the 
problem is solved. 

5. To find three squares whose sum shall be unity. 


Divide both members of the equation 


(7+ +e? = (#@—P—/)P + 47 P+ ae (Prop. XXI) 
by (#] + + ¢), and we obtain | 
pa @aPae kee tte 
(P+ B+ ey | STEP ey? © (P+ H+ ei)? 
which gives us the numbers required. 

In the same way we may find any number of squares whose sum 
shall be unity; and by using the different equations in Propositions 
XXI., XXII, we may find as many different sets of square numbers 
whosé sum shall be unity. 

6. To find any number of squares whose sum shall be a square. 

Let these squares be represented by the several expressions, 
(a? — b*? — ? — d* — &c. to n terms)’, 4@° 8, 4a’, 40 d?, Ke., to the 
required number z, and whatever be the values of a, b,c, &c., the 
problem will be solved. (Prop. XXIL) 

7. To resolve any given square number, as V’, into the sum of 
two squares. 


aut + a4 By , in Problem 4, by 


72 72 (a? — B*)? rg 4a? }? 2s, 
a, a ft” = (ae) N? + Go) ° N* is the 


Multiply the equation 1 = 


resolution 
sought. 


8. To resolve any given square number, as WV’, into the sum of 
three squares. 














—_— oe 


Multiply the equation 


— C— PF — ef 4a? b? 4a’? c? 
1= eee + @+P+ ait ae 22? 


in Problem 5, by ily and we shall have 





" — F —c’) 4° RP r3 4a¢ 
ra © nv? 55 N* 
@pepey St were t+ were 
and the work: is accomplished. 
This process may be extended to any number of squares. 





9 
NN”; 


9. To resolve a number consisting of the sum of two squares into 
two other squares, in two different ways. 

First find ¢ + d?=1, by Prob. 4. Then we have, by Prop. X. 8, 

a+ P= (ace + bdp + (ad — dey, 
and ot P= (ae— bdl+ (ad bc), 
by which the problem is solved. 

10. To find a square number which is the sum of two squares in 
two different ways. 

(7? + PP = (@ —PP+ 4e@0P, as already proved. Squaring 
the equation, 
(a?-+-0?)§ = {(@W@—PP+47P P=) (?P—PP—4 0 P7416 0? (e—PyP 
Again, (a°-+-0?)*= (¢-+?)?(?+0? =(¢-+-?? (v?—l? 4-4 70? +0. 
Thus (a? + 0’) is the number sought. 

11. To find a square number consisting of the sum of two squares, 
in twelve different ways. 

By Prob. 10, 

(a? + P)* = j (a? — *)?—4 a’ iP}? + 16a P (a — b)? = (at—U*)? + 40 (a? + 0)’ 
Therefore, 
(2 + d%)'= § (@ — 2)? — 4d? 162d (0? —d2)? = (c$— dd)? + 42d? (2? +d??? 


Substituting for these values (a?-+ 0?) = m? +2? = m? +n”, and 
(? 4. a? — — 7 + 3 r= oo J*, we have 








(a? + B)' (2 +d?) = (m? +n’) (°° + 8°) = (mrins)?+(msFnr)’, 2 ways, 
(m? +- n?) (r?-+-s") = (mr' + ns')?+- (ms! F nr’), «“ 
(m'*-+-n”) (r? + 8?) = (m'r+ n’s)? +- (m's F n'r)?, “ 
(m?--n) (r?--8”) = (m'r' + n's')? +- (m's' $ n'r’)?, “ 


making, thus far, eight sets of squares, according to Prop. XX. But 


(m? +- nv’) (? + *) = P (+P) +2 @+ PY, 

(m2 bn’) (7? Ls?) = m2 (a? + Bt + 2 (a? + BY, 

(m”--n'") (r?-+-s") = r® (a* + B)* + 8? (a? + Bf, 

(m?-+-n”) (r?-+ 8”) = m? (a?+ &)* +n? (2 + PY; 
four squares more obtained by multiplication, which complete the 
number required. 

Restoring now to m, 2, m’, n',7, 8,7’, 8° their respective values, we 

obtain the formulz 


(a? + b%)* (2 4 a?) 
= {[(@—PyP—4e0° PP] [(e —d*)’? — 4e?d*] + l6abed (a? — P) (c? —d’)}? 
+ 4ed(ce?—d*) §(@ —P)?’— 40° BP} F 4ab (@e—P) § (?’ —d*) —4e°d*}? 
= {[(e — d*)*? — 4¢*d*] (at — b*) + 8B abed (ce? —d’) (?# + b*) g 
+2ab (a+ 8) {(e —d*) —4 ec d*} = 4ed (ce —d’) (at— *)}? 
= }[ (a — 0’)? — 4a° Bb") (c*—d'*) + 8abed (a’ — b’) (°° + d’)}? 
+2de(e’?+d’) {(@—)—40P} F4ab(e—P) (¢4#— ad‘)? 
= { (at —D*) (c*—d*) + 4abed (a’+-P) (4 + d*)}? 
+ §2de (ce? + d’) (at— BH) F 2ab (e+ B) (c¢*— d*)}? 
= (a? + 2°)! (ct —d*) 4+ (a? +B) 42d? (2 +d)??? 
= (at B) {C—a) 42a + @LP. ed (@—ay 
= (c+ d*)* (at — BY? + (PP? + “ °)* . 4a? & (a? + &) 
= (ec? + d*)* {(@— PP)? — 40° Pi? + (2? +a’). 16 a? P (a? — PP)’. 





Let a = 2, b = 1, ec = 3, d= 2, we shall then have 
(a? + b?)* (ce? + d?)* = 65* = 4225? 

2047? +. 36967, 2145? + 36407, 

37135? + 20167, 4095? + 10407, 
615? + 4180%, 2535" + 33807, 

4185° + 580°, 1183? + 40567, 

3289? + 26522, 1625? + 3900%, 

= 41997 + 468, 29757 +. 30007. 


Il Il 
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The number 65° may be resolved into the sum of two squares, 
according to this method, in eighty-four different ways. 

12. To find a cube equal to the sum of two squares. 

Multiply the identical equation (a? -+- 2?) = a@+- 0? by (@ + 0’Y, 
and we shall have 

(7?@+PF=—(@?+PP+ P(?+Py); (A) 

otherwise, (@7+ 0?) >=@(?—3BPP+ P(3e+ BY. (B) 
Thus the problem may be solved in two different ways. 

Remark. — Since (a + 8? = (a? — BP + 4a’ 0’, by substituting 
these values in equation (A), we obtain 


(7+ = @(@—VP+4¢4¢R4 P(e—PP+ 40H. 
Thus we may find four squares whose sum shall be a cube, or we 
may find a cube which is capable of being resolved into four squares. 

13. To find a biquadrate composed of two squares. 

Multiply the equation (a + 0?? = (@—l’P + 42, by (a+ BY, 
and we have (a + 0’) = (at — Vt + 400 (@ + BY, the required 
solution. Resolving (a?+-’) in this last into its component squares, 
we get (a + D’)t = (a*— BYP 4 407 P(e —PP + 16a'd', 3 squares. 
But a§—b*= (a*—b")(a?+-b?); and therefore resolving again, we have 
(a+b) =(a?’—0* 4-4 0°? (a? 1’)? 4-4. 7b’ 0’)? +-16 a'b*, 4 squares. 
Thus we find the same biquadrate equal to the sum of 2, 3, or 4 
squares. If a= 2 and b=1, we have 


5f = 25? = 15° 4 20? = 12? + 157+ 16? — 9? + 12? 127+ 167 
14. To find a number whose fifth power shall be the sum of two 
squares in two ways. 
Multiply the two formulz in Prob. 12 by (a + 0’), and we obtain 
(7@+bP=—@(?+P%4 P(?+ By, 
and (@+Bf=@(?+PY(?—3PP + P(e +b") (387?—PY 
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A larger number of squares may be found in this, as in the preced- 
ing problems, by resolving (a’+-b’) into the squares which com- 
pose it. 
15. To find a number whose sixth power is the sum of two squares. 
Multiply the formula for Prob. 15 by (a + 0’), and we get 


(a? -b b?)° — (a? 4- by (a* _—s by + 4 a b? (a? +- b?)*. 
This process may be continued indefinitely, and thus we may find 
any number of squares whose sum shall be of any proposed power. 
16. To assign such values to z and y, that 2? + y and 2? — y may 
both be squares. 


Let « = a@’+ 0’, and y = 4ab(a@ — 0D’); then 


ay = (a+ 0*)*-+-4ab (?—’) =(a’—-0’)*- 40) (VP? —P)+- 40 P=} (a? —P)42 0b}? 


and 
x —y = (a°+-b*)’—4 ab (a’°—0*) = (a°’ —0’)’— 4. ab(a?@— ) 4-40? = § (a —0*) —2 ab}? 


Therefore these values will satisfy the conditions. 

17. To assign such values to z and y, that 27+ cy may be a 
square. 

Let = ec(@?+ 0’), and y=c.4ab(a—8*). Then we have 
rtey=e(?+bhP+e.4ab(a—l); which is the same as the 
preceding multiplied by ¢*. 

18. To assign such a value to 2 that 2? + ez shall be a square. 


9 9 9\9 4 b 2. f? = 
Let P= (74+ UP, and «= =o Combining these 
equations by dividing the former by the latter, so that the value of 


e(at + 3)? 
xz may be the same in both, we have « = " a s . Then 
4a0\(a—v 


;, l(a }2)4 (a? + By? 
Phere SEEM 4 COLO 
16a (a — 0’)? 4ab (a — b’) 
Reducing to a common denominator, and then rejecting the denomi- 
nator, which is a square, and simplifying the expression, we obtain 


Vtex= (e+ bY f(@—B)+ 2ab}% a square. 
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19. To assign such values to the numbers a, y, z, that the sum of 
every two of them, and likewise the sum of the whole, shall be 
squares. 


Let = 4a?+ 40?—128+4 83, 
y= —4aP? — 40+ 122 — 8b4 40’ B’, 
z= —4alP’?+ +44 a—20°V—404+ 8a’ —8a+-4. 
Then 
a+t+y=(2ab)y, yte=(P4+a@—4a4 2¥, 
a+z2e=(P—a’-+ 2¥, at+y+e=>(P+@—2a+ 297, 
and all the conditions are satisfied. 


Otherwise, let 
z= 24a? — 24, y = 12¢-+ 24, z= at— 26a’ + 25. 
Then e+y= 360, x«t+e=(?—1y, yt+e=(e€—TY, 
and atyte=(a@+ 5p 

The former method is the more general. 

20. It is required to find such values for z and y that 2*-+- 7? and 
a” —y’ shall both be squares. 


This is impossible ; for 2? -+ y? can only be a square when 
a = (a? — WP and y? = 4@°B* (Prop. X. (3)); 


and 27—y’ can only be a square when 2? = (a? -+ 0b’)? and 
y =—4¢P, or (?—PY. But if 2 =(a’— 2’) in one case, and 
(a* + 0b’? in the other, the value is not the same; and if y?=4a’b? 
in one case, and (a — 0”)? in the other, the value is not the same. 
Therefore the problem cannot be solved. 

Further, if 27+ / and 2? — / cannot both be squares at the 
same time, then their product, (2? + y*)(22—y*) = at— =, is 
impossible. Therefore 2* — y* = & is impossible, and, finally, 
a = y' + # is impossible. 

VOL. Il. 44 











— 342 — 


21. To ascertain whether any given number is the sum of two 
squares in one or more ways, and if so, to find them. 

1. Divide the number by 4, and if there be a remainder of 3 it 
cannot be the sum of any two squares whatever. (Prop. II. Cor. 3.) 

2. See whether it can be divided by any number of the series 
contained in the expression 4 -+ 3, as 3, 7,11, &. If it can, and 
not by any even power of that number, then also it cannot be the 
sum of two squares. (Prop. XVI. Cor.) 

3. In all other cases the number will consist of the sum of two 
squares in one or more ways. 

Separate the number into its square factors, if it have any, and also 
into its prime factors. Each of the latter will consist of the sum 
of two squares, which may easily be found by trial (Prop. XVIIL.). 
Find them, and resolve their product, as in Prop. X. 

Thus, let V = m? (a? + b*)(? +d’). Having found, as directed, 
the several factors, and then the values of a, b, c,d, we have, by Prop. 
X., (a? -+- B’)(? +d?) =(ae+bd?+ (ad + be)? = the sum of two 
squares, in two different ways. Now, multiplying by m?, we have 
m* (a® +- b*) (ce +d?) = mn? (ac + bdy + m?(ad F bey, the resolu- 
tion required. 

Thus, 585 divided by 4 gives the remainder 1; it may, therefore, 
as far as we have yet learned, be the sum of two squares. Resolve 
it into its several prime factors. They are 37.5.13. 5 = 2?+ 1’, 


and 13 = 3?+ 2% Wherefore, 


(224+ 1°)(3° + 2) = (6 4 2+ (43% = 6441=164+49=65. 


Multiplying these results by 3? = 9, we have 





9.65 = 585 = 576 + 9 = 144 + 441, 


the squares which were sought. 


Eee ee 
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NOTES ON THE THEORY OF PROBABILITY.—INSURANCE. 





By Smon Newcoms, Nautical Almanac Office, Cambridge, Mass. 





In the first volume of the Mathematical Monthly it was remarked, 
that the value of a probability of obtaming any sum of money was 
equal to the product of the sum into the fraction expressing the 
probability. But this was only on the hypothesis that the desirable- 
ness of the money was the same, whether it was all in the hands of 
one man, or divided among several. This hypothesis is by no means 
universally true; hence the real value of the expectation of receiving 
money cannot always be estimated by this rule. 

The value or desirableness of a small sum, say one dollar, is much 
greater to a man who is poor than to one who is wealthy; and as 
the same man grows richer, the value of one dollar to him will grow 
less and less. The value of money is to be estimated by the desira- 
bleness of the commodities which are purchased with it. A man 
will first spend his money for articles which are quite indispensable. 
As he is able to spend more, he spends it in articles which are less 
and less desirable. If, now, we had for any man some continuous 
function which should express a relationship between the desirable- 
ness and the money value of commodities in general, we should be 
able to express the value of any sum in terms of its nominal amount. 
It is obviously impossible in any case to obtain such a function by 
any rigorous process. But an hypothesis, near enough for practical 
purposes, has been framed. This hypothesis is, that the value of one 
dollar to any man is inversely proportional to his wealth ; or, per- 
haps better still, inversely proportional to his annual income, or to 
the amount of money which he can afford to spend in a year. 

If, independently of his income, he possesses productive property, 
it is perhaps fair to presume that the value of a dollar to him will be 
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the same as if his annual income were increased by one tenth of the 

amount of the property. On all these hypotheses, if we represent 

by v the moral value, or desirableness, of a unit of money, say one 

dollar, and by s the absolute amount of money, reckoned by dollars, 
and by 7 the annual income, we shall have 

ids 

dy =; , ] 

. t+ 758 (1) 

The unit of absolute value is here taken to be the value of one 

dollar when the individual has nothing but his annual income. 

s being then zero, we have dvu=—ds. As s increases, the value of 

CO: Tee ae ° ° ; ; 

7 J J he 1 > y « _ a] € . J 

7g Will diminish in the same proportion that 7-+ ,'5 8 increases, as is 


required by hypothesis. Integrating (1), we have 
1 Y AY} g g ’ 
v = log c(s + 107), 


e being an arbitrary constant. Taking this so that v shall represent 
the moral value of s, we have 


y=log(1+ 5°)", (2) 


which, when s is small, gives, very nearly, y= s, as it should. But 
when s grows very large, v does not increase so rapidly ass. But 
if we make s negative, we find that the negative value of v will be 
much greater than that of s. Both of these results are perfectly in 
accordance with the judgment of common sense. If a man loses 
a considerable amount, his increased poverty increases the moral 
value of a given amount of money, and thus his moral loss exceeds 
the loss in dollars. If he gains a large sum, his increased wealth 
diminishes the moral value of money, and thus his moral gain is less 
than that in dollars. 

From these facts arise the benefit of insurance and the evil of 


gambling. Everything which causes arbitrary transfers of money 








from one person to another is necessarily an injury, even when 
the more remote evil effects are left out of consideration. From 
what has been seen, it will be perceived that the actual loss of the 
loser is greater than the value of the money he parts with, while 
the winning of the gainer is dss. Thus, on the whole, there is a 
moral loss. 

Again, everything which tends to prevent sudden and disastrous 
fluctuations of wealth is beneficial. Especially is this the case where 
an unforeseen loss can be equitably divided among a large number, 
instead of falling on a single person. This is the effect of insurance. 
Thus the difference between those contingent payments which are 
beneficial and those which are injurious admits of perfect mathemat- 
ical definition. The class to which they belong depends on whether 
they are designed to prevent or to cause fluctuations in individual 


wealth. 


Lire INSURANCE. 


The advantage of life insurance is founded on the fact, that to the 
heirs of a person who has no resource but an annual income, money 
will, after his death, be more valuable than during his life. . He 
therefore lays up a certain sum annually. But it is entirely uncer- 
tain to what his savings may amount at his death, and in order to 
avoid this uncertainty, he compounds with the insurance company 
by paying it the amount of his annual saving which he wishes to 
devote to his family after his decease, on condition that they shall, 
on his decease, pay his family the probable accumulation of his earn- 
ings, be the actual accumulation great or small. To show clearly 
the manner in which this is effected, let us consider successively sev- 
eral possible forms of mutual life-insurance companies. We shall 
first proceed on the supposition that the actual experience coincides 


exactly with the probable law of mortality. 
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1. Out of 1,000 persons aged 25, about 8 die annually. That 
number of persons at that age may then form a company, and, 
desiring that each shall receive $1,000 on his death, agree to pay 
annually the product of $1,000, in the probability that he will die 
during the year. Each will therefore commence with the annual 
payment of eight dollars, which will just suffice to pay the policies of 
the eight deaths which will occur during each year. As the living 
ones grow older, a larger proportion of them will die; the premium 
must therefore be increased. At the age of forty it will amount to 
ten dollars, and at the age of eighty to about a hundred. In this 
form of company there would be no accumulation of funds, since the 
amount of premiums each year would only suffice to pay the losses. 
The policies at the ends of the several years would always be value- 
less; hence a member could withdraw at any time without suffering 
any loss, except what arose from his fortune in continuing to live. 
He would, in fact, have been insuring his life from year to year in 
the same manner that he would insure a house. 

This form of company would have the disadvantage of obliging 
those who attained a considerable age either to give up their poli- 
cies or pay enormous premiums. To avoid this, the earlier premi- 
ums are increased, and the premium made constant during life ; its 
amount being so regulated that the accumulations of the earlier years 
with their interest shall just suffice to make up the deficiencies of 
the later ones. In the case which we have supposed, the constant 
annual payment, reckoning interest at four per cent, would be about 
fourteen dollars. The six thousand dollars extra per annum which 
would thus at first accumulate, would be put at interest for the ben- 
efit of those who should live to old age. As the members of the 
company died off, the annual receipts would be continually lessened, 
while at the same time, owing to the greater number of deaths, the 


disbursements would increase. Thus, in thirty years the payments 











would exceed the income, the accumulated fund would be drawn ' 
upon, and finally, when the last man died, it would be exhausted in 
paying his policy. 

The amount of the accumulated fund at any time shows the value 
of the policies. It is, indeed, the difference between the present value 
of all the future annual payments and the present value of the 
expectation of the value of the policy at the time of decease. To 
explain this mathematically, let g.¢ represent the probability that 
an individual will be alive at the end of ¢ years. g.¢ must be equal 
to unity when ¢ is zero, and vanish for¢—«. It cannot be exactly 
expressed by any simple function, but is tabulated in tables of mor- 
tality. The present value of a premium, a, to be paid in# years, 

. a 
will be a+ 


to be made only on condition that an individual is living at that 


;, r being the rate of interest. But if the payment is 


time, the present value of the expectation will be equal to the above 
multiplied by the probability that the man will then be alive, or by 
a. t 

(l-+r)" 


expectation of a series of annual premiums, the first one being paid 


g.t. It is therefore equal to The present value of the 


down, is 
g.1 g.2 g-o = ‘ 
ot tai t atin + & (3) 


The probability that the individual will die between the times 
¢ and ¢+ dt is d.gt or gt dt. The present value of the ex- 


pectation of a sum, S, to be paid if he dies at that time, is 
git dt 


S apn The sum being payable whenever the man dies, the 
complete present value of the expectation is the integral of this 


expression, Or 
’ git 
Sfaty dt. (4) 


If the man is but entering the company, his annual premium is 











—" 


determined by the condition that the two expressions above shall 
be equal, which gives 


a f* gt _ Ge F 
z ies, di ~~ 2, (oe (5) 


The values of these integrals are determined numerically from tables 
of mortality, by the method of mechanical integration. 

The form of the function g is such, that the numerical value of 
gy t becomes greater the older the man grows, whence a larger 
annual premium is requisite. Since, in the company which we have 
supposed, the expectation of final profit is nothing, the present value 





of the expectation of the policy payable on death must exceed the 
present value of the expectation of future premiums by that portion 
of the accumulation which belongs to the policy. This accumula- 
tion, therefore, represents the value of the policy. 

This form of company requires a modification, from two causes. 
In the first place, it is probable that the actual rate of mortality will 
differ slightly from that of the tables, a contingency which must be 
provided against ; and again, the actual rate of interest may differ 
from that used in calculating the premiums. In the next place, 
expenses must be provided for. Hence the theoretical premium is 
increased so as to provide for expenses and for possible depreciations 
in the rate of interest, and for possible extraordinary numbers of 
deaths. This increase is termed the loading, and usually amounts 
to about one fourth the amount of the theoretical premium. 

Owing to the fact, that the actual rate of interest is generally 
much higher than that on which the premiums are calculated (the 
latter being usually but four per cent), it is almost certain that there 
will be a considerable accumulation in the treasury over and above 
the value of the policies. This surplus ought, at stated intervals, to 


be paid back to, or at least placed to the credit of, those policy- 
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holders from whose premiums it arose. If this is not done, or if the 
entire amount of this extra accumulation is not thus disposed of, it 
will be unfair to the earlier members, whose money will go to the 
benefit of future members; if more than the surplus is divided, it 
will be unfair to future policy-holders, who will ultimately be obliged 
to make up the deficiency. The amount which ought to be dis- 
tributed is always susceptible of pretty exact mathematical calcu- 
lations. 





AWARD OF THE PRIZES FOR SOLUTIONS OF PROBLEMS 
IN No. VI., Vol. III. 
Tue first prize is awarded to Davin Trowsriner, Perry City, N. Y. 
The second prize is awarded to Asner B. Evans, Madison Univer- 
sity, Hamilton, N. Y. 
The third prize is awarded to W. L. Marcy, Coventry, N. Y. 


The fourth prize is awarded to C. H. Baairy, Nunda, N. Y. 


PrizE SOLUTION OF PROBLEM I. 


By C. H. BaAGtey, Nunda Institute, Nunda, N. Y. 


Given 
(1) a@—3at+ (2+ 4y) 2° + (4y+4+1—2a) e’— (2a+4ay)ce—4y, 
(2) sii kn 


to find x and y by quadratics. 

Adding 4a*y? + 42* to both sides of (1), and extracting the 
square root, it becomes 

a—#—a«*—2ry=t(/74 22’). 
Combining this with (2), we get 
62+ (1—4d)¢=>a—P, or t=a4+ FP. 

The values of « from these equations substituted in (2) will give 
the corresponding values of y. 

VOL. IIL. 45 
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Solutions of Prob. II. are essentially the same as the one found in 
most text-books on elementary geometry. 


Prize SoLvuTion or Prosiem UI. 
By Asner B. Evans, Madison University, Hamilton, N. Y. 
Which is greater, 2 tan~'(¥—1), or 3 tan~' } + tan“  ? 
Put 20 = 2tan"(y2—1), 39 =S3tan"}, B = tan”; then 
tané= V¥2—1, tang=j}, tanB=,5. Employing the elementary 
formulas of trigonometry, we obtain 


2 tané 2 tan 8 
26 = — °n= Po 
tan 20 = | ante 1, tan 29 = ;— tan?'@ 15? 
9, _ tan2g@+tang _ 47 
tans g = 1—tan2gtang” 52° 
tan 3 q -+- tan 8 
Hence an (3 =;—_— aueed. 
ence, ta (39-+8) 1 — tan 3q tan 8 1; 


39 + B = tan"(1) = 28, 


which shows that the two expressions are equal. 


Prize SoLuTion oF Prospiem IV. 
By Davin Trowsrinég, Perry City, N. Y. 
In any spherical triangle, 


sin s sin (s — a) sin (s —d) sin (s —c) cos a cos b cos e —1 


cos S cos (S—.A) cos (S— B) cos (S—C) — cos A cos B cos C+-1’ 
in which s = $(a+b+c), S=3(A+B+C). 
Put the numerators of the first and second members equal to /? 
and 2, and their denominators equal to A? and V. From trigonom- 
etry, 


cos a — cos b cose cos A + cos B cos C’ 
1 cos A = — nen —— 
( ) sin } sine ? (2) sin B sin C 





Multiply (1) by cos a, and (2) by cos A; then 


° cos?a — cosa cos b cose n-+- sin?a N— sin A 
(3) cosacosA = ——_. — = —_ > = | A 
sind sine sin b sine sin B sin C 














| 


(4) n -+- sin?a sin b sine sin’? a n 


N—sin?A~ asin BsinC€ aaietens sin? A~ N° 
We also have 
2k " 2KV¥—1 sin? a n 
— sin —— . ° ° 


sin A —= a7 8 — See ig > Se — ——— = > 6 
sin b sine’? sin B sin C’ K? sin? A N 


Prize So_ution or Prosiem V. 
By Davip Trowsrince, Perry City, N. Y. 

If the earth be completely covered by a sea of small depth, prove that the depth in 
latitude / is very nearly equal to H(1—e sin*/), where H is the depth at the equator, 
and ¢ the ellipticity of the earth. 

The depth will be inversely proportional to the force of gravity, 
which is very nearly inversely proportional to the square of the dis- 
tance from the centre of the earth. Hence the depth will be nearly 
directly proportional to the square of the distance from the centre 
of the earth. If a is the distance from the centre at the equator, 
and 7 at the latitude 7; then, if x is the depth at latitude 4, we have 


Hr 
Hse=nd:"; . = —_ 
2 72 2(] — ;2 : 
But r= “ mh a’ (1— é’sin*/), 


a® sin? 1 +- 8 cos*?1 ~~ 1 — 2 + 2 sin? 


by developing according to the powers of ¢, and retaining only «’. 


‘..¢ = H(A—® sind). 





THE ECOLE DES PONTS ET CHAUSSEES AT PARIS. 


Tuts school was founded by the celebrated engineer, PERRONET, in 1746, for the purpose 
of instructing in a more thorough manner the engineers of the kingdom, who had previously 
been organized under the title Corps des Ponts et Chaussées. The functions of this corps are 
as follows : — 1st. To prepare the projects of the great public works undertaken by the state, such 
as river and harbor improvements, light-houses, roads, railroads, bridges, etc.; 2d. To-superin- 
tend the construction of the works; 3d. To regulate the accounts and liquidate the expenses 
thus incurred. 

Private companies executing similar enterprises have frequently intrusted their work, by an 
authorization of the government, to Ingénieurs des Ponts et Chaussées, these engineers being 
in effect temporarily detached from the service, without losing either their rank, or their right 
to advancement. 
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The instruction at the school is composed of two parts: — 1st. The instruction properly so 
called ; 2d. The practical instruction of Missions. 
The instruction proper consists of, — 1st. Lectures given by the Professors; 2d. Graphical 


Works, Executions of Projects, and Memoirs; 3d. Manipulations and Essays of Materials of 


Construction ; 4th. Exercises in the Field of Levelling and Surveying ; 5th. Visits to the Manu- 
factories. 

The studies at the school, including the examinations, last from the first of November until 
the first of June. 

Missions. 

From the first of June to the first of November the students are sent into the Departments 
of France, and there attached to the public works which are in the course of execution, in 
order that they may be exercised, under the direction of the chiefs of the service, in the art of 
the engineer. 

During the mission the students keep a journal of the instruction they gather, the observa- 
tions they make, and the works in which they take part. 

The students destined to recruit the Corps des Ponts et Chaussées are taken from among the 
graduates of the Polytechnic School. 

In addition to these, the administration is authorized to receive some eight or ten students, 
French or foreigners, who, after a severe examjnation, are found qualified to enter. These 
are admitted to the same courses, make the same graphical works, submit to the same exami- 
nations, but are not entitled, when they graduate, to a position in the service of the state. 

This examination comprises the subjects of Arithmetic, Algebra, Elementary Geometry, 
Trigonometry, Analytical Geometry, Descriptive Geometry, Shades, Shadows, and Perspective, 
Stonecutting, Carpentry, Differential and Integral Calculus, Analytic Mechanics, Cinematics, 
Architecture, Physics, Chemistry, and Design ; and I can say from experience, that one cannot 
be in the school a month without needing to apply some principle of every one of the above- 
named subjects. 

The following are the Courses : — 

1. Course upon Routes. — Including surveying, levelling, use and adjustment of instruments, 
earth-work, method of construction of roads, and the works accessory. 

In connection with the course there are projects given. A topographical map, with two 
points upon the opposite borders, is given to the student, and he is required to trace a road 
between those points, calculate the excavations and embankments, the quantity of land neces- 
sary to purchase, cost of the transport of all the materials, cost of extraction of the pavage from 
the quarries, and, in fine, every possible item which can arise in the most complicated road, and 
afterwards to furnish plans for the bridges over the streams. 

2. Course of Resistance of Materials. — Including applications of analytic mechanics to the 
various questions of the resistance of materials, methods for calculating the alteration in form 
of beams of iron or wood, and ares of iron when loaded and subjected to variations of tempera- 
ture, analytical investigation of the effects of vibration, thrust of roofs, pressure of earth, etc. 

In this connection there are two projects given : — Ist. To calculate the strains which are pro- 
duced in a straight iron bridge loaded ; 2d. To calculate the strains, thrust, and variations of 
form of a bridge resting upon an iron are, taking into account the variations of temperature. 

3. Course upon Hydraulics. — Including analytical hydraulics and hydrodynamics ; flowing 
of liquids from an orifice, in pipes, and in open canals; movement of gas ; water-wheels, tur- 
bines, pumps. 

Projects are given, — 1st. Upon the construction of water-wheels ; 2d. Upon the distribution 
of water. 
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4. Course upon Bridges. — Comprising nature and properties of building-materials, their 
defects, means of preservation ; practical details upon the execution of the work ; bridges in 
masonry, in wood, iron bridges, suspension bridges. 

A project for a grand bridge in masonry is given in connection with the course. 

5. Course upon Agricultural Hydraulics. — Comprehending principles of agriculture ; 
analysis of soils, nature and analysis of manures, agricultural meteorology, drainage, irriga- 
tions, etc. 

There is a project given in this course for the amelioration of a piece of marsh land by 
drainage. 

6. Interior Navigation. — Comprising processes for the amelioration of the navigation of 
rivers, dams, locks, canals ; description of the principal canais of France ; details of constructions, 
distribution of water, Artesian wells. 

There are several projects given in connection with this course : — 1st. One for the construc- 
tion of a dam; 2d. One for the construction of a pont-canal ; 3d, A project to improve the river 
Yonne. 

7. Course upon Steam-Engines. — Comprising theory of heat, history of steam-engines, prop- 
erties of steam, calculation of the effect of steam-engines ; stationary, locomotive, and marine 
engines ; Ericsson’s machines, special study of locomotives. 

8. Course upon Railroads. — Comprising history of railroads, systems of rails in use, the 
details of the construction and execution of the work. 

9. Course upon Geology and Mineralogy. — Comprising elements of crystallography, descrip- 
tion of the minerals which enter into the composition of building materials, composition of the 
strata of the earth, formation of mountain-chains, volcanos and their eruptions, glaciers, ete. 

10. Course upon Harbors. — Comprising a careful study of winds, tides, and currents ; indi- 
cations of the details for the improvement of harbors, building of docks, port-gates, etc. 

A project is given for the construction of a grand dock. 

11. Architecture. — Comprising composity of grand edifices, and details. 

There are a great number of projects upon this subject, consisting of projects of a market, 
a city hall, hospital, railroad station, light-house, and a crystal palace. 

12. Course upon Political Economy ; and also one upon Administrative Right. 

The students are taught the German and English languages. They are also exercised in 
sketching machines, making visits to the workshops for that purpose. They are exercised in 
sketching landscapes and making drawings in water-colors. There are attached to the school 
a large library, and an immense collection of models. A laboratory also, in which the students 
are exercised in the analysis of soils, essays of building-materials, and manipulations in 
photography. 

The students are required to be present at the school from November to June daily, from 
the hours of 8} A. M. to 5 P.M., except one hour for breakfast ; and during this time no one is 
allowed to leave the school without special permission from the officer of service. The rank of 
the students is determined by examinations, which take place once every six weeks, and also at 
the end of each year. The lectures delivered at the school, as well as most of the lectures 
delivered at Paris, are open to the public. 


~ 


fcote pes Ponts Er Cuauss£es, Paris, 1861. 
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Mathemation Monthly WNotires, 


A History of the Progress of the Calculus of Variations during the Nineteenth Century. By 
I. Topnunter, M. A., Fellow and Principal Mathematical Lecturer of St. John’s College, 
Cambridge. Macmillan & Co., Cambridge : and 23 Henrietta Street, Covent Garden, London. 
1861. 

We have looked for this volume with more than ordinary interest, believing that we greatly 
need at present works of this kind, covering all the branches of mathematics ; and not more for 
the benefit of the student than for the progress of the science. Besides the main purpose of 
this work, the student will find many valuable, though incidental, aids in comprehending some 
of the more abstruse points in the subject, which are brought out in criticisms of some of the 
works in most common use. We append a large portion of the Author’s Preface, as a far clearer 
and more critical analysis of the contents and spirit of the work, than the time now at our dis- 
posal will allow us to prepare. 


“Tn 1810 a work was published in Cambridge under the following title: A Treatise on Isoperimetrical 
Problems and the Calculus of Variations By Ropert Woopnovuse, A.M, F.R.S., Fellow of Caius Col- 
lege, Cambridge. This work details the history of the Calculus of Variations from its origin until the 
close of the eighteenth century, and has obtained a high reputation for accuracy and clearness. During 
the present century some of the most eminent mathematicians have endeavored to enlarge the bounda- 
ries of the subject, and it seemed probable that a survey of what had been accomplished would not be 
destitute of interest and value. Accordingly the present work has been undertaken, and a short account 
will now be given of its plan. 

“ As the early history of the Calculus of Variations had been already so ably written, it was unneces- 
sary to go over it again; but it seemed convenient to commence with a short account of two works of 
LAGRANGE and a work of Lacroix, because they exhibit the state of the subject at the close of the 
eighteenth century ; the first chapter is therefore devoted to these works of LAGRANGE and Lacrorx. 
The notice of the two works of LaGranGeE is very brief, for in fact both of them were accessible to 
Woopuovssg, and he has given a good account of all that LAGRANGE accomplished. The notice of 
the work of Lacrorx is fuller, because the second edition of that work had not appeared when Woop- 
HOUSE wrote ; it was also necessary to indicate two important mistakes which occur in Lacro1x, on 
account of their influence on the history of the subject ; see Arts. 27 and 39. 

“The second chapter contains an account of the treatises of Dirksen and Onm. 

“The third chapter contains an account of a remarkable memoir by Gauss, which affords the 
earliest example of the discussion of a problem involving the variation of a double integral with vari- 
able limits of integration. 

“The fourth chapter contains an account of a memoir by Porsson on the Calculus of Variations. 
The great object of this memoir is to exhibit the variation of a double integral when the limits of inte- 
gration are variable. The memoir is important in itself, and also from the fact that it may be consid- 
ered to have led the way for those which were written by OstroGRapsKY, DeLaunay, Caucuy, and 
SARRUS. 

“ The fifth chapter contains an account of a memoir by OstRoGRADSRY ; this memoir was suggested 
by Porsson’s, and its object is to exhibit the variation of a multiple integral when the limits of the 
integration are variable. 

“The Academy of Sciences at Paris proposed for their mathematical prize subject for 1842, the 
Variation of Multiple Integrals. The prize was awarded to a memoir by Sarkvus, and honorable 
mention was made of a memoir by DeLAunay. The memoir of DELAuNAY is analyzed in the sixth 
chapter, and the memoir of Sarrus in the eighth chapter; the seventh chapter analyzes a memoir by 
Caucny, in which the results obtained by Sarrus are presented under a slightly different form. 

“ Here that part of the present work terminates which treats of the variation of multiple integrals. 

“The next three chapters treat of another branch of the subject, namely, the criteria which distin- 
guish a maximum from a minimum ; these criteria were exhibited in a remarkable memoir published 
by Jacost in 1837, which has given rise to a series of commentaries and developments. The method 
of Jacosr is founded upon one originally given by LEGENDRE ; accordingly, the ninth chapter first 
explains what LEGENDRE accomplished, and also what was added to his results by another mathema- 
tician, Brunacct, and then finishes with a translation of Jaconi’s memoir. The tenth chapter con- 


























tains an account of the commentaries and developments to which Jaconr’s memoir gave rise. The 
eleventh chapter contains some miscellaneous articles which also bear upon Jaconi’s memoir. 

“The twelfth chapter contains an account of various memoirs which illustrate special points in the 
Calculus of Variations. The thirteenth chapter contains an account of three comprehensive treatises 
which discuss the whole subject. The fourteenth chapter gives a brief notice of all the other treatises 
on the subject which have come to the writer’s knowledge. 

“The fifteenth chapter notices various memoirs which have some slight connection with the subject. 
The sixteenth chapter notices various memoirs which relate principally to geometry, or differential 
equations, or mechanics, but the titles of which are suggestive of some relation to the Calculus of 
Variations. 

“The seventeenth chapter gives the history of the theory of the conditions of integrability. 

“The writer has endeavored to be simple and clear, and he hopes that any student who has mastered 
the elements of the subject will be able without difficulty to understand the whole of the work. 

“It may appear at first sight that great disproportion exists between the spaces devoted to the 
various treatises and memoirs which are analyzed. The writer has not considered solely or chiefly the 
relative importance of these treatises and memoirs, but also the ease or difficulty of obtaining access to 
them ; and thus a work of inferior absolute value may sometimes have obtained as long a notice as 
another of higher charactér when the latter could be procured far more readily than the former. 

‘* In citing an independent work the title has usually been given in the original language of the work, 
but in citing a memoir which forms part of a scientific journal it has generally been considered sufficient 
to give an English translation of the title. Sometimes a mathematician has been named in the history 
before an account of his contributions to the subject has been given; in such a case by the aid of the 
index of names at the end of the volume it will be easy to find the place which contains the account. 
Occasionally in the course of the translation of a passage from a foreign memoir the present writer has 
inserted a remark of his own; this remark will be known by being enclosed within square brackets. 

“The writer may perhaps be excused for stating that he has found the labor attendant on the pro- 
duction of this work far longer and heavier than he had anticipated. It would have been easy to have 
examined merely the introductions to the various treatises and memoirs, and thus to have compiled an 
account of what their respective authors proposed to effect; but the object of the present writer was 
more extensive. He wished to ascertain distinctly what had been effected, and to form some estimate of 
the manner in which it had been effected. Accordingly, unless the contrary is distinctly stated, it may 
be assumed that any treatise or memoir relating to the Calculus of Variations which is described in the 
present work has undergone thorough examination and study. This remark does not, however, apply 
to all the productions which are noticed in the last two chapters of this work. 

“Tt will be found that in the course of the history numerous remarks, criticisms, and corrections are 
suggested relative to the various treatises and memoirs which are analyzed. The writer trusts that it 
will not be supposed that he undervalues the labors of the eminent mathematicians in whose works he 
ventures occasionally to indicate inaccuracies or imperfections, but that his aim has been to remove 
difficulties which might perplex a student. In the course of his studies the writer frequently found that 
remarks which he intended to offer on various points had been already made by some author not 
usually consulted ; for example, the considerations introduced in Art. 366 occurred to him at the com- 
mencement of his studies, and it was not until long afterwards that he found he had been anticipated 
by LeGenpre ; see Art. 202. 

“The writer will not conceal his own opinion of the value of a history of any department of science 
when that history is presented with accuracy and completeness. It is of importance that those who 
wish to improve or extend any subject should be able to ascertain what results have already been 
obtained, and thus reserve their strength for difficulties which have not yet been overcome ; and those 
who merely desire to ascertain the present state of a subject without any purpose of original investiga- 
tion will often find that the study of the past history of that subject assists them materially in obtaining 
a sound and extensive knowledge of the position to which it has attained. How far the present work 
deserves attention must be left to competent judges to decide; should they consider that the objects 
proposed have been in some degree secured, the writer will be encouraged hereafter to undertake a 
similar survey of some other department of science.” 


It gives us great pleasure to thank the author for this valuable and greatly needed work, and 


to express the sincere wish that he may be encouraged to pursue a line of research for which 
the volume before us shows him so admirably oualified. 


Books Recervep. — A History of the Progress of the Calculus of Variations during the 
Nineteenth Century. By I. Topuunter, M. A., Fellow and Principal Mathematical Lecturer 
of St. John’s College, Cambridge. .MacMillan & Co., Cambridge ; and 23 Henrietta Street, 
Covent Garden, London. 1861. pp. 532. 
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On the Algebraical and Numerical Theory of Errors of Observations and the Combination 
of Observations. By GrorGr BippE.i Arry, M. A., Astronomer Royal. MacMillan & Co. 
1861. pp. 103. 

De l’Analyse Infinitésimale étude sur la Métaphysique du Haut Calcul avec figures interca- 
lées dans le Texte, par M. CHARLES DE FREYCINET, Ingénieur au Corps Impérial des Mines. 
Paris: Mallet-Bachelier, Imprimeur Libraire du Bureau des Longitudes, de l’Ecole Polytech- 
nique, Quai des Augustins, 55. 1860. pp. 261. 

Exposé Géométrique du Calcul -Différentiel et Intégral, précédé de la Cinématique du Point, 
de la Droite et du Plan, et fondé tout entier sur les Notions les plus élémentaires de la Géo- 
métrie Plane. Par Ernest LAMARLE, Ingénieur-en-Chef des Ponts et Chaussées, Professeur & 
l'Université de Gand, Membre-associé de l’Académie Royal de Belgique. Paris: Mallet- 
Bachelier. 1861. pp. 170. 

The Relative Brightness of the Sun and Moon, from Observations made at the Observatory 
of Harvard College. By Grorcr P. Bonn. pp. 11. 

On the Results of Photometric Experiments upon the Light of the Moon and of the Planet 
Jupiter, made at the Observatory of Harvard College. By Grorce P. Bonn. pp. 66. 

A Catalogue of the Declinations of 532 Stars near the Zenith of the Observatory of Harvard 
College. By T. H. Sarrorp. pp. 34. (These three Memoirs are from the Memoirs of the 
American Academy, New Series, Vol. VIII.) 

A Demonstration of the Quadrature of the Circle. By W. D.C. Murpock. pp. 8. (Mailed 
at Georgetown, D. C., but without date or place of publication.) 

Astronomical Notices, No. 25, contains Observations of Comet I. 1861, made at National 
Observatory, Washington, communicated by Lieut. J. M. Gitiis, Superintendert ; on the 
Orbit of Titania, by Dr. C. H. F. Peters; Letter from StrLLMAN MASTERMAN, Esq., on 
Variable Stars; Elements of (66), by Asapn HALL; Discussion of the Elements of Titania 
(61), by W. A. Rocrers; on the Great Comet, by Dr. BruUNNow, with its Elements and 
Ephemeris, by E. Scuusert, Esq. 

Journal fiir die reine und angewandte Mathematik. In zwanglosen Heften. Neun und 
funfzigster Band. Zweites Heft. Berlin. 1861. Druck und verlag von Georg Reimer. 

Nouvelles Annales de Mathématiques. Tome Vingtitme. Juillet, 1861. Paris: Mallet- 
Bachelier. 

Proceedings of the Royal Irish Academy, Volumes I. to VII. inclusive, wanting a few parts. 
(Gift of the Academy.) 

Pror. W. A. Norton on the Dimensions of Donati’s Comet. (From Siti an’s Journal, 
July, 1861.) 
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Worcester’ SPuarty 
Pictionaey TheStaidar) 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are. of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces~ 
ter. Not a single scholar, equal in authority to any one mentioned below, 
can be cited as giving, after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From ©. C. Fettox, LL.D., President of Harvard College. 


Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, | felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully elaborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 


From the Rev. Josep Bosworts, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 
It is the most complete and practical, the very best, as well as the cheapest 
English Dictionary that I know. 
From Geonce P. Marsa, LL.D. 


The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 


From Rev. W. WueweEtt, D.D., Master of Trinity College, England. 


T have repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 


From Cuaries Ricuarpson, LL.D., the oldest living English Lexicographer, 
England. 


I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 


From D. R. Goopwin, D.D., President of Trinity College, Hartford. 


It was but a short time since that I was led to commend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, p iati and definit as 
superior to any of its predecessors. 


From Kev. W. B. Spracve, D.D., of Albany, N. Y. 


My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit, is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 
curacy, comprehensiveness, and precision, and perhaps I ought to add, that 
I have arrived at this conclusion rather contrary to a preconceived opinion. 

From Rev. Henry A. BoarpMan, D D., of Philadelphia. 

I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been accepted by the scholars 
of our country. 
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From Louis Acassiz, LL.D. 


It is of great importance, when the nomenclature of science 1s gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scieutific cyclopaedia. 


The following lines are quoted from Harper’s Magazine for September. 
They serve to show very truthfully the comparative value of recent and old 
commendations : — 

“ Insustice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. 
not only an act of injustice to teachers who have had the courtesy to com- 
mend a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 





It will readily be seen that this is frequently | 


1861. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 
HAVE JUST 


THE WORKS OF 
In Four Volumes. 


PUBLISHED 
CHARLES LAMB. 


l2mo. Price, $5.00. 

This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

1t is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.”’— North American Review. 


- The Three Great Histories, —Iume, Gibbon, aud Macaulay. 


Elegant Library Editions, beautifully printed on tinted paper, con- 
venient in size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CHSAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davin Hume, Esq. A new Edition ; with 
the Author’s last Corrections and Improvements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sir James Mackintosn says of Hume: “ Ilis greatest work, and that which 
claims most attention, was his ‘ History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a tr t simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Gispon this of MiLman is uniformly acknowledged 
to have no rival. 

Pror. Smytu, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
so rare, that the History of tie Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas Baninecron Macautay. In 4 volumes. 
12mo. Price, $5.00. 


“Tt is as fluent and as much colored as Livy , as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected 1 i and and 
epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and ble distincti ’ 
— LorD JBFFREY. 


With a fine Portrait. 














CURIOSITIES OF LITERATURE. By Isaac Disraktt. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $ 5.00. 


“Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »resented.” — North 
| American Review, April, 1860. 


|THE NORTH AMERICAN REVIEW. No. CLXXXIX.— For 
| October, 1860. 


Contents. — Article I. Homer and his Heroines. II. Climatology. ITI. Life 
and Labors of Thomas Prince. 1V. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s ‘‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.” XII. Critical Notices. XII1. New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most of our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
were first made known through this work ; and its pages are now filled by 
articles from our most prominent writers. 

| The Norra AMERICAN Kevtew is published quarterly, in numbers of nearly 
| three hundred pages each, at five dollars a year. 


With 
In4 





























CHILSON’S 
PATENT CONE. FURNACE. 


PATENTED IN 


AMERICA, ENGLAND, AND FRANCE. 
Tue subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 
ing fuel are thorough- 
ly consumed and their 
heat retained and 
made available to the 
fullest extent, so that 
there shall be no waste 
whatever. This im- 
portant object is ac- 
complished by the use 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive 
annular chamber, as 
represented in the cut. 
The cones being large 
- at their base and small 
at the tops, causes the smoke and gases to be suspended directly over and 
near the fire. where they are thoroughly consumed, and their heat forced to 
impinge against and up the cones, thereby creating a powerful radiation 

This plan of furnace secures a fresh, healthful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 
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COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The mdst important Improvements yet made in Ranges. 





Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Kange, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial. 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel, its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels. &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms. 

Also, a full assortment of 


Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 











WAREROOMS 99 & 101 BLACKSTONE ST., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 


GARDNER’ CHILSON. 





Lhilosophical Hustruments 


AND 


SCHOOL APPARATUS, 


E. S. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. 

Until a comparatively recent period, the attention bestowed upon 
this subject has been confined to a few of the elementary principles; 
of late years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 
and varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 
prove the old, and to add to my list many which heretofore could 
only be ee from Europe; and also that, in superior quality 
and finish, as well as in graceful form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
of European make. 

So numerous and important are the changes that have conse- 
quently been made, that I have published a new and enlarged 
Catalogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engrav- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
KE. S. RITCHIE. 





Philosophical Rooms, No. 313 Washington Street, Boston. 


O0G> Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 


BRICHER AND RUSSELL, 





Photographers, Designers, and Engravers 
ON WOOD. 


129 Wasuincton Street, Boston. 





RICHER AND RUSSELL, by their new process of Photo- 
graphing on Wood, are now enabled to produce much more 
accurate representations of objects than by the old and slow process 
of hand drawing. They will furnish Portraits, Views of Colleges, 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
and Diagrams (see specimens in Mathematical Monthly), Ilustra- 
tions for School Books of all kinds, &c., &c. 


~err—er—r—wr 


Directions. 
Get a Photographer to take a negative of the object you wish to 


have engraved, and of the required size, — that is, send us a photo- 
graph of the required size, and the reverse of what is wanted when 
printed. 

If a negative photograph cannot be obtained, get as sharp and 
clear an ambrotype as possible. 
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The Hew Cuglander. 





Tue New ENGLANDER is a QUARTERLY, published in New Ha- 
ven, and devoted to the discussion of the questions of the day in 


every department of 


THEOLOGY, LITERATURE, AND POLITICS. 


In each number there will be full notices of the publications of any 
importance which have appeared during the preceding three months. 

It may not be unadvisable to.state that the New ENGLANDER 
has furnished, during the two past years, from two to four hundred 
pages more than any other three-dollar Quarterly in the country ; 
and no other magazine of the kind attempts to give so full an ac- 
count of the current literature. 

The present is a favorable time to procure COMPLETE SETS 
of the New ENGLANDER from the commencement. These are now 
becoming very rare. For a short time the few which are on hand 
will be furnished at rates which can never, probably, be offered 
again. 


Complete Sets of the Nineteen Volumes 


will be sold, at $25. (Postage or express charge to be at the ex- 
pense of the purchaser.) Sets complete, with the exception of six 
numbers, at the price of $16 (without postage or express charge 
prepaid). 

Persons who now have incomplete sets are invited to correspond 
with the subscriber, who will inform them of the price of the num- 
bers and volumes they need. 

The SEVENTEENTH VOLUME (for 1859), 1104 pages, and the 
EIGHTEENTH VOLUME (for 1860), 1184 pages, are offered at $2 
each (postage prepaid), a price which is below cash cost. In these 
volumes will be found a fuller account of the new publications of 


these two years than in any other magazine in the country. 


Price of the New Englander for 1861, $3. 


When paid in: advance, postage will be prepaid in New Haven. 


Address all communications to 


WILLIAM L. KINGSLEY, 


Editor and Proprietor, 
NEW HAVEN, CONN. 








CONTRIBUTIONS 


Ceclesiastical History 
CONNECTICUT. 


Tue General Association of Connecticut, at the celebration of its 
One Hundred and Fiftieth Anniversary at Norwich, June, 1859, 
voted that the Historical Address which was delivered on that occa- 
sion should be printed. They also appointed a committee to prepare 
a volume which should contain, together with the Historical Address, 
the other addresses which were there delivered, on the Polity, Prin- 
ciples, and Future Prospects of Congregationalism, and all the His- 
torical Papers which were prepared for the occasion. 

This volume is now ready for distribution. The title which has 
been given to it is 


“Contributions to the Ecclesiastical History of 
Connecticut.” 

It contains an account of all the proceedings at the Celebration at 
Norwich, June, 1859. The Historical Address, delivered at that time, 
by Rev. Leonarp Bacon, D.D. Twelve Addresses, respecting the 
Fundamental Principles of Congregationalism, and the Progress and 
Prospects of the Denomination, by Prof. E. A. Lawrence, D. D., 
East Windsor Theological Seminary; President T. D. Wootsry, Yale 
College; Rev. Jozr Hawes, D. D., Hartford; Rev. T.M. Post, D. D., 
St. Louis, Missouri; Rev. Prof. E. P. Barrows, Theological Semi- 
nary, Andover, Mass.; Rev. Joun Wappineton, D. D., London, 
Eng.; Rev. President A. L. Cuaptn, Beloit College, Wisconsin; Rev. 
8. W.S. Durron, D. D., New Haven; Rev. Joszru EvpripGs, D. D., 
Norfolk; Rev. SamuEL Wo corrt, D. D., Chicago, Ill.; Rev. Joseru 
P. Tuomrson, D.D., New York City; Rev. W. 1. Bupineron, D. D., 
Brooklyn, N. Y. 

Also twenty-five 

“ Historical Papers,” 

prepared by. Rev. Myron N. Morris, West Hartford; Rev. Noan 
Porter, D. D., Farmington; Rev. Horace Hooker, Hartford; Rev. 
CHARLES Hype, Ellington; Rev. Jozn Hawes, D.D., Hartford; 
Rev. Joun Marsu, D. D., New York City; Rev. Gzorce P. Prup- 
DEN, Watertown; Rev. H1raAm P. Arms, Norwich Town; Rev. G. A. 
CatHoun, D. D., North Coventry; Davip N. Camp, Esq.; Rev. R. 
C. LEARNED, Berlin; Rev. Henry Jones, Bridgeport; Rev. ABEL 
McEwey, D. D., New London; and others. 

In addition, there is a History of each of the fifteen District Associ- 
ations in the State, with lists of all their licentiates, and a History of 
each one of the Congregational churches in the State (284 in num- 
ber), with the names of their Pastors, the dates of their ordination, of 
their dismission, and death ; also a History of the Congregational 
Churches in the State (21 in number) which have become extinct. 
No care has been spared to make the volume as complete a history as 
possible of everything connected with the Congregational denomina- 
tion in the State of Connecticut. 

The volume is a large octavo, contains nearly 600 pages, is bound 
in cloth, and its price is $3. Jt will be sent by mail, or by express, post- 
age prepaid, after the receipt of the money in New Haven by the under- 
signed. It is expected that it will be a constant book of reference for 
many years to come. 

Address all letters and communications to 


WILLIAM L. KINGSLEY, 
No. 30 Grove St., New Haven, Conn. 




















ROSS’ AMERICAN SCHOOL FURNITURE WORKS, 


Established, 1838. 





Che Pioneer and most Extensive Establishment in the Wnited States. 

















The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 





The above Engraving represents Ross’ Improved High The above Engraving represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 





An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 


N. B. Every Article of School Furniture from this Establishment w1Lt BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


(Near the Revere House) BOSTON, Mass. 





| Entered according to Act of Congress, in the Year 1860, by Joseru L. Ross, in the Clerk’s Office of the District Court 
| of Massachusetts. 















































MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


SEVER 


AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO JOHN BARTLETT. 





ENGLISH. 


American Ephemeris and Nautical Almanac. For the vous 1855 - -*. 
Each 


BAKER. Treatise on Statics and Dynamics ° ‘ ° e 
BLAND. Algebraical Problems. 8vo. Second- hand ‘ ° ° 


Key to do. 











8vo. do. ° ° ° 


Philosophical Problems. 8vo. do. ° ° ° Ne 
Geometrical Problems. 8vo. do. . . 
BooLeE. Treatise on Differential Equations . ° 


BooTH. Theory of Elliptic Integrals. 8vo. ° ° ° ° 
BORDEN. System of Railway Formule. 8vo, ° ° ° 
BRITISH NAUTICAL ALMANAC. 1861 and 1862, each... . 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. . 


CHAUVENET. Trigonometry. 8vo. . ° ° ° ° ° 


COURTENAY. Calculus. 8vo. . ° 
COOMBE. Solutions of the Cambridge Problems, 1840, 1841. * 8vo. ° 


DEMORGAN. Differential and Integral Calculus ‘ . ° ° 
EARNSHAW. Dynamics. 8vo. ° . ° 
FISCHER. Logarithmic Tables of Seven Places. “Translated from 


Bremiker’s Vega. 8vo. 


Hf. mor. . 


Frost, Mathematical Questions of the Senate-House Examination 
Papers. 1838-1849. 8vo. ° ° . 


Gauss. Theoria Motus. Translated by C. H. Davis. Ato. ° 


GREGORY. Differential and 
HADDON. Differential Calcu 


Integral Calculus by Walton. 8vo. . 
lus . . . . . . 


HAMILTON. Lectures on Quaternions. 8vo. ° 


HANN. Integral Calculus 


HEATHER. Descriptive Geomet 


HEMMING. Differential and 


| IluTTON. Mathematics . 
—— Recreations. 1 vol. 


. . . . . . . 


Integral “Calculus. 8vo.. 9. ° 


. . . . . 


8vo. . te . ° ° ° ° 


———— Mathematical Tables. 8vo. . 


| IlyMER. Plane and Spherical aeeiaareatiayl ° ° 


——— _ Algebraic Equation 


3 . 


———— Treatise on Conic Sections. 8v0. 
—— Differential Equations and Calculus of Finite Differences. 


8vo. . 
——_——__ Integral Calculus 


|— Geometry of Three 


JAMIESON. Solutions of the 


ew 8vo. : ‘ ° 
Senate-House Rider. 8vo. 


LARDNER. System of Algebraic Geometry. 8vo. Second-hand 

MAIN and BROWN. [Indicator and Dynometer . ° ° . 

Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. 
Do. do. Hf. mor. 


Mathematical Problems and E 


xamples of the § Senate- House Examina- 


tion Papers. 1821-1836. With an Appendix _hameseumee the 


Senate-House Questions for 1837. 8vo. ° 
PARKINSON. Elementary Mechanics. Post 8vo, 


Peirce. Analytic Mechanics. 4to. . 


PEIRCE, J. M. Analytic Geometry. 8vo. 
PHEAR. Elementary Hydrostatics. Post 8vo. 


Price. Differential and Inte 


gral Calculus. 3 vols. 8vo. ° ; 


Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 


riers, & Co. $6.00 per 


RANKINE. Manual of Applied — 


SALMON. Conic Sections . 








— Higher Algebra 


annum, post-paid, 


. . . 


. . 


Higher Plane Curves . 


Solutions of the Cambridge Problems. ” 3848 - 1851. Ferrers and Jack- 


son. 8vo. . ° ° 


8vo. 











8vo. 


Senate-House Riders. Jamieson. 


SPOTTISWOODE, ey Theorems vane to Determinants, 


to. . 


TATE. Exercises on Mechanics, with Key. 2 vols. 





Materials. 8vo. 
TATE and STEEL. Dynami 





TODHUNTER. Analytical Statics. Post 8vo. 


——- —-_——_ Differential a 
WALTON. Problems illustra 








On the Differenti 
WALTON and MCKENZIE. 





Mechanical Philosophy. 8vo. 


ies. 8vo. ° . 
nd Integral Calculus. 2 vols. Post 8vo. 
tive of Plane Coérdinate a 8vo. 


Mechanical Problems. 8vo. ° 
Problems :n Hydrostatics and Hydrodynamics. ” Bvo. 


al Calculus. 8vo, 


— * 1854. Walton and McKenzie. 


1357. “Campion ‘and Walton. 8vo. 2 "50 
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FRENCH, &c. 
AUDE. Poussée des Terres. 8vo. Hf. cf. . ° 


8 
BELANGER. Résumé de Lecons de Géomeétrie Analy tique ‘et de Cal- 


cul Infinitésimal. 8vo. . ps 
Biot. Traité des Equations differentielles. HE mor. 


| BOURCHARLAT. Eléments de Calcul Differential et du Calcul. Inte- 


ral. 8vo. ° 
Bonner. — de Mécanique Llémentaire a PUsage d des Candi- 
dates; l’Ecole Polytechnique. 8vo. . ° : 
BRIOSCHE, Theorie des Determinants. 8vo. . 
BOURDON. Application de l’Algébre a la Géométrie. 8vo. “HE. ef. 
CALLET. Tables de Logarithms. 8vo. Hf.cf. .  . 
CHASLES, Traité de Géométrie Supérieure. 8vo. Hf. cf. 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf.cf. . 
CouRNOT. Traité élémentaire de la Theorie des Fonctions, et “au 
Calcul Infinitésimal. 2 vols. 8vo. . 
om een fur die reine und oe andte Mathematik. Per 


DELisLE. "Géométrie “Analy tique. 8vo. “He. cf. ° 
DUHAMEL. Cours d’Analyse Calcul Jnfiuitésimal. “9 vols. ” Bvo. 
Hf. mor. . ° 

———— Cours de Mécanique. 2 vols. 8vo. “Af. mor. 

DuPIN. Application de Géométrie et de ares & la Marine aux 
Ponts et Chaussées. 4to. Hf. mor. ‘ 

Developpments de Géométrie. 4to. He. mor. 

Géométrie et Mécanique, appliquée aux Arts. 8vo, Hf. mor. 

FRANCGUR. Gours complet de Mathématiques pures. 2 vols. 8vo. 

lé ts de Statique. 8vo. Hf. cf. . ° P ° 

Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . , ° 

KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. P 

Lacroix. Traité du Calcul Differential et du Calcul Integral. 3 
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vols. in 4to,avec 18 pl. Mor. . ° ° . . . 35. 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° ° - 13.00 
Théorie des Fonctions Analytiques. 4to. Hf. mor. 6.00 
Traité des Equations a de tous les aren 
4to. Hf. mor. ‘ ° ° 5.00 
LALANDE. Tables de Logarithmes. 18mo. 1.25 


LAPLACE, Systéme du Monde. 4to. Hf. mor. 


5.50 


LEGENDRE, Traité des Fonctions Elliptiques. 3 vols. Ato. uf. mor, 20.00 


LEROY. Traité de Stéréotomie comprenant les Applications de la 
Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. ‘ 

——— Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and ° : 

—— Analyse Appliquée & la Géométrie des trois Dimensions. 
8vo. Hf. cf. . 

LIOUVILLE. Journal de Mathématiques Pures et Applique es. 1836— 
1857. 22 vols. ° ° 

MAHISTRE. Cours de Mécanique Appliquée. 8vo. 


° 8. 
MONGE. Application de l’Analyse a la Géométrie, Ato. Hf. mor. 10.50 
1.75 


———__ Traité élémentaire de Statique. 8vo. Hf. mor. 
MORIN. Aide-mémoire de Mécanique Pratique. 8vo. . ° . 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
léte de Toutes les Branches des Mathématiques d’apres les 
rinciples de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. To be continued in monthly Livraisons. 
NAVIER. (Ketten) Hingbriichen. 4to. . _ ‘ R 
OLIVIER. Théorie Géométrique des Engrenages. 4to. Hf. mor. 
Devel 


Hf. mor. 
Co 


Pr ts de Géométrie Descriptive. 2 vols. 4to, 





t de Géométrie Descriptive. 2 vols. Ato. 
Mémoires de Géométrie Descriptive, Theorique, et Ap- 
pliquée. 2vols. 4to. Hf. mor. 
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PoINnsoT. Eléments de Statique. 8vo. Hf. cf, 
Poisson. Mécanique. 2 vols. 8vo. ; P - 
PONCELET et LESBROS. Experiences Hy drauliques. 4to. Uf. mor. 





Solutions of the Cambridge | Probl 


1854. 8vo. $3.25. Do, 1857. 
—_——-—— Problems in Elementary Mechanics. ‘8vo. 


WaupD. Algebraic Geometry. 


8vo. Hf. cf. eee hand.) 


WiHEWELL. Analytic Statics. 8vo. 


WILson. Dynamics. 8vo. 


WooLuovseE., Differential Calculus 


1.50 | PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf.ch . 
1.62 | POUILLET. Eléments de aad eit Experimentale. 3 vols. 8vo, 
3.95 | Hf. cf. . . ° ° 
1.75 | SERRET. Cours a Algebre supé srieure. 8vo. ne cf. 
3.00 |————  Eléments d’Arithmétique. 8vo. Hf. ef. ° ° ° 
3.00 | TE RQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 
6.00 | annum . ° ° 
48) | ——_—— Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
5.59 | Hiei . ° ° ° ° ° ° ° ° ° ° ° 
3.99 | —————-__ Nouvelles Annales de Mathématiques. Tomes VIII. a 
3.25 | XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. ef. 
Bulletin Bibliographie, d’Histoire, et de a 
2.50 | Mathématiques. 8vo. Hf.cf. . 
3.00 | TRESCA. Géométrie Descriptive. 8vo. Hf. mor. > ‘ 
1.50 | VERHULST. Traité élémentaire des Fonctions E lliptiques. 8vo. 
2.95 Hf. ef. ° 
. ° + 2.87 | VIEILLE. Cours complémentaire ‘d’ Analyse et de Mécanique. ’ 8v0 
30 Hf.cf. . . ° ° ° ° 


12.00 


6.00 


00 


2.00 


6.00 


9.00 


Application de la Géométrie Descriptive. 2 vols. 4to. 10.00 
Cours de Géometrie Descriptive. 2 vols. 4to. Hf. mor. 10.00 
. ° . 250 


6.00 
16,00 
7.50 
3.50 
1.50 


4.00 


3.00 
3.00 


8.50 
2.50 


























SCIENTIFIC BOOKS. 


RECENTLY ELECEIVED. 
































Arry. On the Algebraical and Numerical Theory of Errors of Ob- LAcROIX. Traité Elémentaire de Calcul Différentiel et de Calcul 
servations and the Combination of Observations. 12mo. + $2.00 Intégral. Sixiéme edition. Tome premier. 8vo. paper. . . 4.00 
De MoRGAN. Essay on Probabilities. 12mo. . * 1.50|SturM. Cours de Mécanique de I’Ecole Polytechnique. Tome 
Drew. A Geometrical Treatise on Conic Sections. 12mo. 50 premier. 8vo. paper. 3.50 
BrRooK SMITH. Arithmetic in Theory and Practice for Advanced TODHUNTER. A History of the Progress of the Calculus of Varia- 
Pupils. Part I. 1.50 tions during the Nineteenth Century. 8vo. 4.00 
BRESSE. Cours de Mécanique Appliquée. Seconde Partie. ” Hy- — Algebra. * 5 ‘ ri s Z ‘ 2.95 
draulique. 8vo. paper. . 2.25 Plane Trigonometry . . « «© «© «© « 150 
COMBEROUSSE. Cours de Mathématiques 3 a PUsage des ‘Candidets ——-_ Spherical Trigonometry . ‘j . ‘ 1.5 
alEcole Centrale des, Arts et Manufactures. ne premier. —_—_——_ Analytical Geometry, Examples of” ° ° . - 125 
Arithmétique. Algébre Elémentaire. 8vo. pape 2.25 — Conic Sections . ° e . . ° . ° 3.00 
HATON DE LA GOUPILLIERE. Elements du Caleul | Tnfinitesimal. 
8vo. paper. . ° ° . ° . ° - 17 
SECOND-HAND MATHEMATICAL BOOKS. 
AIRY. Trigonomet Tides and Waves. bf as of Earth. 4to. $4.50; Lacrorx. Elements of Algebra, translated by Prof John Farrar. 
BAGAY. Nouvelles Tables Astron ues et Hydrographiq 4to. 5th ed. 8vo. . . ° $ 1.50 
hf. cf. Scarce . ° . ° + «20.00 | Ladies’ Diary, Poetical and Mathematical. 1784- 1790. 16mo. . 1.00 
BLAND. Algebraical Problems. Bvo. ° . ° . . . 1.75 | LAPLACE. Elementary [Illustrations of Celestial Mechanics. 8vo. . 1.25 
—— Key to 0. 8vo. . ° . . . . . 1.75| —— Analytical Mechanics, Translated by Rev. John _— 1.00 
Phil hical Probl 8vo. . «© « «© « «+ 150] LARDNER. System of Algebraic Geometry. 8vo. . « 175 
Geometrical Problems. 8vo. . ° . ° . ° . 1.75|— Elements of Euclid. 5th Edition. 8vo. . . . 1.50 
——— Elements of Hydrostatics . . . ° e . ° 1.50 | Differential and Integral Calculus. 8vo. . ° ‘ - 2.00 
DE MORGAN. Essay on Probabilities .  . . ° 1.00 | LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 8.00 
-——_—— The Globes, Celestial and Terrestrial _ ° . 1.25 | Mathematical Institutions. 4to. . . ° . - 1.50 
Diarian Miscellany, Mathematical and Poetical, by Hutton. 5 vols. | Mathematical Register ; or, Diarian Repository. 4to. 2.50 
12mo. cf. : * ° - 4.00 | Mathematical Companion, The Gentleman’s, for the Years 1810 - li- 
Cambridge Problems. From 1801 to 1820. 8vo0. ° ° e ° 1.00 | 12-14-15- 17-18 - 19-20 - 24-25. 16mo. Unbound. 11 Nos. . 2.00 
EARNSHAW. Dynamics. 8vo. . ° ° ° ° . ° . 2.50 | MOIGNO. Lecons de Calcul Differential. Vol. I. Hf.cf. Scarce. 9.00 
FRANT. Plane Astronomy. 8vo. 1.25 | MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Scarce. . - 4.00 
GREGORY AND WALTON. Application of Analysis t to Solid “Geom- | O'BRIEN. Mathematical Tracts. Part I. ° . i . : 0.75 
etry. 8vo. . e ° - 3.00| PEAcocK. Algebra . ° ° . ° ° ° ° - 2.00 
HERSCHEL. Calculus of Finite Differences. 8vo. e ° ‘ ° : 00 | Poisson. Traité de Mécanique. 2vols. 8vo.hf. bd. . ° - §.00 
HYMER. Conic Sections. 3ded. 8vo. ° ° —_— 00 | Price. Differential Calculus. Vol. I. Isted. . . . ° - 1.50 
— seem’ epee of Three Dimensions. Ist ed. 8vo. i 00 | PUCKLE. Conic Sections. Isted. 12mo._ . . © «+ « 1.50 
came 0. Qded. 8vo. 1.50| STEVENSON. Algebraic Equations. 8vo. . e ° ° ° - 1.00 
——— Plane and ‘Spherical ites “dl 2d ed. 8vo. ° « 9 ‘25 | TODHUNTER. Analytical Statics. 12mo. ° ° ° ° ° 2.00 
—_—_ 0. do. 3ded. 8vo. . ‘ 1.50| Waup. Algebraic Geometry. 8vo. Hf. cf. ° ° e e - 1.50 
— Entegrel Calculus. 3d ed. 8vo. hf. cf. . e . - 4.00; YouNG. Algebraical Equations. I2mo, . e ° ° ° . 1.00 
y. 2ded. 8vo. . e ° 2.00 | 
37 Orders for the Importation of English, rn wa Quine Books will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 
BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. . 
TEXT-BOOKS USED IN HARVARD COLLEGE. 
THE ORATION OF ASCHINES AGAINST CTESIPHON, CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
With Notes, by PROFESSOR J. T.CHAMPLIN. 12mo, cloth, $0.88 ICA, from Magna Charta to the Federal Constitution of 1789. 
THE CLOUDS OF ARISTOPHANES. With Notes, by PROFES- Compiled and Revised, with Notes, by F. BOWEN, Professor of 
sor C.C. FELTON. |2mo. Cloth . 1.00 Moral Philosophy in Harvard College. 8vo. Cloth ° . - $0.88 
THE BIRDS OF ARISTOPHANES. "With Notes, by PROFESSOR HODGES, R. M. PRACTICAL DISSECTIONS. By RicHARD 
Cc. C. FELTON, 1!2mo. cloth 1.00 M. HopGes, M. D., Demonstrator of Anatomy in the Medical 
THE PANEGYRICUS OF ISOCRATES. With ‘Notes, by" PROFES- Department of Harvard College. 16mo.. . > « « 1.00 
sor C.C. FELTON. 12mo. Cloth .75| HORACE. With Notes, by A. J. MACLEANE, M. A. Revised and 
SELECTIONS FROM THE GREEK HIST ORIANS. With Notes, ' Edited by R.H. CHASE, A.M. With Introduction to the Metres, 
by PROFESSOR ©,C. FELTON. |2mo. half mor. P 1.50 by oe CHARLES BECK. Revised edition. 12mo. 
SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE half ° - 125 
AND POETRY. With ame by PROFESSOR C, &. FELTON. LATHAM’S. ELEMENTARY ENGLISH GRAMMAR. Revised 
12mo. Cloth ° 1.00 by PROFESSOR CHILD. With an Appendix, by PRESIDENT 
THE AIAS OF SOPHOKLES. With Critical and Explanatory Goopwin, Trinity College. i6mo, Cloth . . = 2 
Notes, by J. B. M. GRAY. 12mo. cloth - 1.25| PEIRCE,J.M. ANALYTIC GEOMETRY. 8vo. . - 150 
PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- ROELKER, B. A GERMAN READER FOR BEGINNERS. Com- 
ET. By E. A. SOPHOCLES, Professor in Harvard Cullege. yiled by BERNARD ROELKER, A. M., Instructor in Harvard 
12mo. Cloth ° 1.00 rele Ay 12mo. Cloth 1.00 
CICERO. BRUTUS. Edited, with Notes, by PROFESSOR C. BECK. SYNTAX OF THE MOODS AND TENSES OF THE GREEK 
16mo. Cloth ° 75 VERB. By W. W. GoopwIn, Ph. D., Prof. in Harvard Col- 
CICERO. Immortality of the Sout ; The “Tusculan Disputations, lege. 12mo. Cloth . . ° > «  » Bae 
Book First ; The Dream of Scipio ; and Extracts from the Dia- VERNON, EDWARD JOHNSTON, 'B. A. GUIDE TO THE 
logues on Old Age and Friendship. With English Notes, by ANGLO-SAXON TONGUE. |2mo. Cloth. ° 1.25 
THOMAS CHASE, Tutor in Harvard College. |!6mo. Cloth. . .75| WHATELY. LESSONS ON MORALS AND CHRISTIAN EVI- 
CICERO. PRO CLUENTIO. With English Notes, by AUSTIN DENCES. Edited by REv. F.D. HUNTINGTON. 16mo. . e dD 
STICKNEY, M. A., Professor of Latin in Trinity College. 12mo. 
Cloth . e ° ° . . ° ° ° e e e . dd 
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THE NEW AMERICAN CYCLOPADIA. 


D. APPLETON & CO., 
Nos. 448 & 445 Broadway, New York, 


HAVE JUST PUBLISHED 
Vol. XI. of the 


Hew American Cyclopedia, 


A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, 


EDITED BY 


GEORGE RIPLEY and CHARLES A. DANA, 


Aided by a Numerous Select Corps of Writers from all parts of the 
United States. 


This work is being published in about 16 large octavo volumes, 
each containing 750 two-column pages. 


VOLS. I. TO XI. NOW READY. 
To be followed by a new Volume every three months. 


Price — In cloth, $3; sheep, $3.50; half morocco, $4; half 
Russia, $ 4.50 each. 


From De Bow's Review, New Orleans. 


“ This great work, published by the Appletons of New York, has 
reached its eighth volume. It is one of the most valuable Cyclopx- 
dias in the world, and for Americans the most valuable. It is con- 
tributed to by many of the ablest and best writers of the South, and 
is as fair to every section of the Union as it is possible for a work to 
be. It will be completed in about seven other volumes.” 


The following notice in Silliman’s American Journal of Sciences 
and Arts, for March, is from the pen of the venerable senior editor, 
one of the highest living authorities on the subject: — 


“In the American Cyclopedia tke articles on Science are numer- 
ous and valuable, and elevate the work to the character of a com- 
pendium of modern science. These articles are in most cases written 
with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
Among these are many topics of Natural History. Chemistry is pre- 
sented with its equivalence and laws of combination, illustrated by 
many of its modern discoveries and practical applications; of the 
latter, an example is found in the full account of the manufacture of 
gelatine, of beer, and bricks, and in the ample history of gas-lighting. 
Neology, voltaic electricity, magnetism, and other departments of 
pure or applied science, are treated with reasonable fulness. As a 
literary work the Cyclopedia is written in a pure and chaste style, 
and exhibits the candor and fairness which should ever adorn a 
record of universal knowledge. L. 8.” 


OUR SUBSCRIPTION LIST 


Already numbers TWELVE THOUSAND names, from every section of | 


the country, which evidences the universal popularity of this Na- 
TIONAL Work. 


THE NEW AMERICAN CYCLOPADIA 


Is sold exclusively by subscription, and Agents have been appointed 
for almost all sections of the Union. In case, however, Agents are 
not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
distance may send money for one or more volumes at a time, it not 
being necessary to take the whole eight volumes at once, unless they 
feel inclined to do so. Those living in the city will find a subscrip- 
tion-book at our store, where their names will be entered, and the 
volumes, as published, sent to any part of the city. 


WARREN’S 
Hescriptive Geometry. 


ORTHOGRAPHIC PROJECTIONS. 


Book I. — General Problems. 

Boox II. — Applications to Isometrical Projections, 
Spherical Trigonometry, Topographical Projections, and 
Graphic Transformations. 


8vo. 447 pp., and 36 sheets of plates. Price, $ 3.00. 


By §&| EDWARD WARREN, C.E., 


PROFESSOR OF DESCRIPTIVE GEOMETRY AND GEOMETRICAL DRAWING IN THE 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. ¥. 





——— — — — — 


This work has been prepared as the result of a number of years’ 
experience in teaching the interesting and useful branch of mathe- 
matical science of which it treats, in the Rensselaer Polytechnic 
Institute. 

It has been warmly welcomed and commended in discriminating 
and independent critical notices, some of which are appended. 

The study of Descriptive Geometry, as a means of intellectual 
training, as well as an aid in important industrial pursuits, has pecu- 
liar merits, and the attention of professors, teachers, and students 
of Pure or Applied Mathematics in the scientific schools, colleges, 
&c., and members of the Engineering profession, are invited to an 
examination of the above work. 


RECOMMENDATIONS. 


* Professor Warren’s book is far more comprehensive than any work on 
Descriptive Geometry before offered to American, or, so far as we know, to 
English readers. . . It has many positive merits.’”? — Mathematical 
Monthly, February, 1861. 


From WM. MITCHELL GILLESPIE, LL. D., Prof. Civil Engineering, 
Union College, N. Y. 


*T have looked over your work on Descriptive Geometry with surprise 
and delight,— surprise that the most comprehensive book on that subject 
in the English language should be an American one, and delight that it 
should be so good a one, &c., &c. I shall recommend it to my mathemat 
ical friends.” 


From J. 8. WOODMAN, Prof, Civil Engineering, Dartmouth College, N. H. 


**T have hastily examined your excellent treatise on the ‘ Orthographic 
Projections of Descriptive Geometry,’ and like it much. The parts of De- 
| scriptive Geometry you have undertaken are so systematized and so fully 
discussed, that your book must have an important influence in bringing 
that science into public notice and favor.” 





JOHN WILEY, Publisher and Importer, 


56 Wacker Street, New York. 





0G In press, by the same author, “ A Manual of Elementary 
| Geometrical Drawing, involving three Dimensions.” With nume- 
rous plates. 1 vol.,12mo. Price, $1.25. 




















RECENT IMPORTANT WORKS. 





+ 


Annual of Scientific Discovery for 18613 or, YEAR-Book or 
Facts in SCIENCE AND Art, exhibiting the most important Dis- 
coveries and Imprevements in Mechanics, Useful Arts, Natural 
Philosophy, Chemistry, Astronomy, Meteorology, Zodlogy, Botany, 
Mineralogy, Geology, Geography, Antiquities, &c. Edited by 
David A. Wells, A. M. 12mo. Cloth, $1.25. (Just published.) 


No other single publication, American or foreign, presents such a mass 
of fresh, varied, interesting, and valuable information, adapted to the wants 
of persons in almost every walk of life ; and its acquisition has become a 
necessity to all who would acquaint themselves with the progress of discov- 
ery with each successive year. 


The Romance of Natural History. By Philip Henry Gosse. 
With numerous Elegant Illustrations. 12mo. Cloth, $1.25. (Just 
published.) 


One of the most attractive issues of the season. Its charming descriptions 
and admirable illustrations are giving it a marked popularity. The first 
edition was exhausted in a few days. 


The Pulpit of the American Revolutions Or, The Political 
Sermons of the Period of 1776. With a HisgoricAL Inrropuc- 
TION, Norges, and ILLustrAtiIons. By J. Wingate Thornton, A. M. 
12mo. Cloth, $1.25. (Just published.) 


‘¢ This work contains the sum and substance of the whole history of the 
American Revolution.” 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,” ete. In 3 vols. Vols. I. 
and Il. now ready. 8vo. Cloth, $2.50 per vol. 


This is a masterly work, by one of the most distinguished of living authors. 


Essays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $1.25 each. 

‘This is a book of rare literary excellence Its analytical powers, its 


earnestness of purpose, and its wealth of language, are alike remarkable.” 
— Mrs. Sigourney. 


The Christian Lifes; Soctan anv INpIvipUAL. 
Bayne, M. A. 12mo. Cloth, $1.25. 


*¢ It is full of noble thought and brilliant illustration.””» — Hon. R. C. Win- 
rop. 


By Peter 


Thesaurus of English Words and Phrases; so classified 
and arranged as to facilitate the expression of ideas, and assist in 
literary composition. By Peter Mark Roget, late Secretary of the 
Royal Society, London, etc. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


** A work of great utility. It will give a writer the word he wants, when 





that word is on the tip of his tongue, but altogether beyond his reach.?? — 
N. Y. Times. 


British Novelists and their Styles. Being a Critical Sketch | 
of the History of British Prose Fiction. By David Masson, M. A., | 
author of “ The Life and Times of John Milton,” etc.,etc. 16mo. 
Cloth, 75 cents. 


“This book is a hearty, honest, and learned history of the British novel, — 
remarkable for its acute and philosophical criticism, and the classic purity 
and elegance of its style.?? — Providence Journal. 


The Preacher and the King; or, Bourdaloue at the Court of 
Louis XIV. By L. F. Bungener. With a Likeness and Biographi- 
cal Sketch of the Author. 12mo. Cloth, $1.25. 


The Priest and the Huguenot ¢ or, Persecution in the Age of 
Louis XV. By L. F. Bungener, Author of “ The Preacher and 
the King.” 2vols. 12mo. Cloth, $2.25. 


Plurality of Worlds. With an Introduction by Edward Hitch- 
cock, D. D., and a Supplementary Dialogue, in which the author’s 
reviewers are reviewed. 12mo. Cloth, $1. 


The above works are worthy of special attention. Bungener is a 
writer of great originality and power; and “ The Plurality of Worlds ”’ is 
one of the marked productions of modern times. 





GOULD & LIN.C 


Geographical Studies. Translated from the German of Carl 
Ritter. By Rev. W.L. Gage. With a Sketch of the Author’s Life 
anda Portrait. 12mo. Cloth, $1. (Ready in a few days.) 


This volume contains the grand generalizations of Ritter’s Erdkiinde, his 
Lectures on the relations of Geography and History, and important papers 
on Physical Geography. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 


Prof. Park, of Andover, says : “It is pistINGuIsHEpD for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it.” 

“ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
valuable to the scholar.” —D. H. Cocuran, Principal and Prof. of Moral and 
Intellectual Philosophy, State Normal School, Albany. 

This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. 


Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 


It is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 
opinions, it is unusually rich and elaborate. 


Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Edinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 


This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 
invaluable works of this eminent author, in two elegant octavo volumes, at 
six dollars, — half the price of the English edition. 


Lectures on Metaphysics. By Sir William Hamilton, Bart. 
Edited by Prof. H. L. Mansel, B. D., Oxford, and John Veitch, 
M. A., Edinburgh. Royal 8vo. Cloth, $3.00. 


Hamilton’s Lectures on Metaphysics have been received with eminent favor. 
and already adopted as a text-book im Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Elements of Moral Science. 
President of Brown University. 


By Francis Wayland, D. D., late 

12mo. Cloth, $1.25. 

Elements of Political Economy. By Francis Wayland, D. D., 
12mo. Cloth, $1.25. 


The above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Adapted to Schools and Colleges. 
J 


With numerous Illustrations. 


By J. R. Loomis, President of 
Lewisburg University, Pa. 


12mo. Cloth, 75 cents. 
*<It is surpassed by no work before the American public.” —M. B. ANDER- 
son, LL. D., President of Rochester University. 


Principles of Zoology 3 Touching the Structure, Development, 
Distribution, and Natural Arrangement of the RAcEs or ANI- 
MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part I. COMPARATIVE PHYSIOLOGY. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. 


The Earth and Mans Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $1.25. 

Prof. Louis Agassiz, of Harvard University, says: ‘ It will not only render 
the study of Geography more attractive, but actually show it in its true 
light.” 


Hugh Miller’s Works. Seven volumes, uniform style, in an 
elegant box. Embossed Cloth, $8.25. 


OLN, BOSTON. 





























PROFESSOR WOOD'S NEW 
New Edition, Enlarged. 


BOTANY, - 


Teachers, pupils, and amateurs will find in the new Class-Book of Botany the following 
peculiar advantages : — 


First. The Scientific Treatise, embraced in Parts I., I1.,! the field, the garden, and the conservatory ; thus render- 
and III., is remarkable for its comprehensiveness, clear-| ing the study of Botany as practicable in the city as in the 
ness, and brevity ; is divided into short paragraphs, suited | country. 
to the learner’s convenience, and each paragraph, with the| Fourth. The descriptions of species are unusually full, 
topic prefixed in capitals, is adapted to recitation and | grapbic, and popular in style. 
reviews. Fifth. The Tables for analysis are far in advance of 

Second. The Flora comprehends a wider territory than | those in the former editions, both in simplicity and extent, 
that of any school Botany now in use, extending from the | reaching now from the Grand Division to the Species, and 
Atlantic to the Mississippi, and from the St. Lawrence to | by their peculiar form adapted to class-exercise throughout 
the Gulf of Mexico. the entire route; thus rendering the pursuit at once a 

Third. The Flora comprehends not only our native, spon-| vigorous discipline and an exciting amusement. 
taneous vegetation, but also one thousand species of ha Sizth. The entire course of the study is included in one 
tivated plants, — almost our entire exotic flora, growing in! volume. Price $2.00. 


PusiisHep By A. §. BARNES & BURR, 
51 & 53 John Street, New York, 


Publishers of the National Series of Standard School Books. 





A Hew French Book, 


JUST. PUBLISHED. 


A New French Course. —Specimen-Pages of Pujol and Van Norman’s Com- 
plete French Class-Book, designed for Seminaries and Academies, 
also for Private Students. 


NEW YORK: A. 8. BARNES & BURR. 


~~ ~ 


system of teaching French conversation. 4. Progressive 
lessons in translating, and selections from the French 


After a careful examination of the specimen-pages of the 
new French course, by Messrs. Pujol and Van Norman, we 











feel justified in calling the attention of all teachers and 
students of French to this work as one promising to be of 
great importance. It is not always safe to judge before- 
hand of the value of a forthcoming work by a few specimen- 
pages ; but there is eo much excellency in these few pages, 
and so many proofs of a real improvement over former 
works of the kind, that we have no doubt whatever that 
the book will meet with a favorable reception, and an ex- 
tensive introduction as a text-book. The work will con- 
tain, inone volume, a complete system of theoretical and 
practical instruction. It is divided into four parts: 1. A 
theoretical and practical grammar, on a plan entirely new, 
with exercises in both French and English, and a series of 
vocabularies, forming an adequate dictionary. 2. A com- 
plete and orderly development of French syntax, with ex- 
ercises in both French and English, and polite conversa- 
tions, illustrative of the idiomatical rules. 3 A new 


classics, which are headed with biographical sketches of 
the authors. An appendix of polite and commercial cor- 
respondence will complete the work. It is, of course, 
principally the first part of the book which will decide the 
usefulness of the work. The specimens contained in the 
pamphlet strike us as decidedly superior to any other French 
book we are acquainted with. Some points which es- 
pecially attracted our attention are: the brevity and clear- 
ness of the grammatical rules ; the judicious selection of 
the sentences for grammatical exercises ; the equal length 
of the lessons; the skilful use made of different kinds of 
types, in order to call the attention of the pupil to the rules 
| of the lesson. Every page we have examined gives ample 
| evidence that the entire system Las been practically tried 
| by the authors before writing it down. We are satisfied 
| that the book will be a model text-book, the peculiar 


| features of which no teacher ought to omit to study. 






































Recent Dublications. 





TEACHERS OF VERMONT AND NEW ENGLAND, 


DO YOU WANT THE BEST BOOKS ? 


THEN SEND TO A. S. BARNES & BURR, 51 & 53 JOHN STREET, NEW YORK, 


FOR THEIR 


Vist of Valuable Text-Books. 


AMONG THEIR LAST ISSUES ARE: 


1. Professor Alphonso Wood’s New Edition '5. Mrs. Willard’s last Edition of her excel- 
of the Class-Book of Botany. lent History of the United States. 


Designed for all parts of the Union. The most) ‘his book is brought down to the John Brown 
thorough and accurate Text-Book ever issued raid. Price, 76 cents. 
from the American press. 840 pages. Price, 
$2.00. (The old Edition is still published, price |g, gachos’s Analytic Elocution. 


1.50. 
$ ) Being an Analysis of the Powers of the Voice, for the 


2. Pujol & Van Norman’s cowplete French purpose of Expression in Speaking. Illustrated 
Class-Book. by copious examples, and marked by a system of 


Embracing Grammar, Conversation, and Literature, | Notation. By J. C. Zachos, A.M. Price, $1.00. 
with an adequate Dictionary, all in one volume. 
Price, $1.60. No French book extant will com- 7 Peck’s Ganot’s Popular Physics. 
pare with this excellent treatise for giving’a Being an Introductory Course of Natural Phi- 
thorough and systematic knowledge of the French | losophy, with over 300 splendid Illustrations. 
Language. Price, $1.00. 


3. Mansfield’s Political Manual. BALTIMORE, January 28, 1861. 

| Messrs. A. S. BARNES & BURR: 
Jentlemen, — Permit me to acknowledge the receipt of 

‘ M a copy of “ Peck’s Ganot.” After an examination from 
United States, — adapted to the use of Colleges, beginning to end, I do not hesitate to pronounce it one of 
Academies, and Schools. Price. 75 cents. This | the best (if not the very best) Essays upon the subject, now 
work is exactly snited to the times, when the before the public. Iam delighted with it, and shall spare 
people of the nation should understand the prin- | no pains to have it introduced wherever my influence may 
ciples of the Government in which they live. _| be sufficient to accomplish so desirable an object. 

Very respectfully yours, 
4. Mrs. Willard’s School Astronomy and R. N. WRIGHT, 


Astronomical Geography. Price, 75 cents. | Principal of Central High School. 


Being a complete View of the Theory and Practice 
of the General and State Governments of the 
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